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“ .. the demonstration of the existence of a 
general trend which can legitimately be called 
progress, and the definition of its limitations, will 
remain as a fundamental contribution of evolu- 
tionary biology to human thought.”—JuLIAN 
Hux.ey. 


The principles or laws of thermodynamics 
have been variously stated. The most suc- 
einct formulation of the so-called first law 
of thermodynamics was given by Rudolf 
Clausius in 1850: that the energy of the 
universe is constant. This is the principle 
of the conservation of energy: it can be 
neither created nor destroyed. Clausius also 
formulated what is known as the second law 
of thermodynamics: that the entropy of 
the universe tends to a maximum. This is 
the principle of the dissipation of energy, 
theoretically ending in the “heat-death” of 
the universe when all energy will be uni- 
formly distributed at a dead level of ineffec- 
tiveness. 

At first sight, these two laws seem con- 
tradictory. For if cosmic energy, however 
indestructible, tends to reach a common 
dead level at which it can perform no more 
work, then is it not thereby reduced to 
zero? Is not that what the theoretic “‘heat- 
death’’ of the universe actually means, and 
can it mean anything else? The answer is, 
of course, that the first law remains theoret- 
ically true even after the second has robbed 
it of practical meaning: the potentiality is 
still there but it is not ‘‘available.” 

Since the discovery of radiation the theory 
has been advanced that the effective energy 
of the universe is constantly being replen- 
ished or restored by radiation changing back 
to matter just as matter is known to change 
into radiation. Millikan, Smuts, and the 
mathematician Bishop C. W. Barnes have 


held this view. It is a “mechanical” theory 
which, in characteristic fashion, excludes as 
needless all consideration of animate nature, 
that world of life of which man is a part. 
So does Maxwell’s proposed sorting of mole- 
cules except that it would involve control 
by intelligence. 

One of the greatest if not the most im- 
portant of the problems of philosophy is to 
discover and define man’s relation to the 
universe. To explain how he is able to know 
about it, to perceive and to theorize, is the 
particular problem of epistemology. Many 
answers to these problems have been pro- 
pounded since the early Greeks wrestled 
with them, and—in the Western World— 
they have had or lost validity commensur- 
ately with their conformity to the scientific 
knowledge of their time. As advancing scien- 
tific knowledge has required readjustments 
of thought when new and better concepts 
superseded older, less adequate ones, so have 
the philosophical and epistemological an- 
swers had to change. Science forced it upon 
them. And so, what with modern advances 
in science, philosophy may find itself com- 
pelled to seek new readjustments in its an- 
swers, perhaps even of a basic character. 

These matters are not of academic interest 
only. The vital part played by systematic 
philosophy in the life of man is now well 
known. As F. 8. C. Northrop has pointed 
out in The Meeting of East and West, the 
world has come at last to realize, through 
World War II and its aftermath, that our 
present “time of troubles’ has its roots in 
conflicts of ideologies or philosophical under- 
standings. By and large, such conflicts have 
lain close to the roots of war throughout 
history. 
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It is the purpose of this paper to outline— 
to sketch in impressionistic manner almost 
to the complete neglect of supporting argu- 
mentation and therefore dogmatically— 
a schematic concept, philosophical in char- 
acter, which, despite its ultimate reliance 
on speculation, suggests in a new and differ- 
ent way how the energy of the universe may 
be in a constant process of restoration in 
effectiveness despite its dissipation. This 
novel concept may have a special interest 
because it does include the world of animate 
nature and finds a specific, even a necessary 
place for humanity in its philosophical dis- 
course. And lest there be doubt as to the 
power of biological science to profoundly 
affect philosophical understandings, it may 
be well to recall that it, was Aristotle, the 
very father of biology as a science, whose 
philosophy, powerfully influenced by his bio- 
logical studies, became basic through St. 
Thomas Aquinas to the present or later 
(post-Augustinian) Roman Catholic ortho- 
dox doctrine, while it was Darwin who forced 
basic ideological change upon the modern 
world. 

Through Darwin’s insistence upon natural 
selection as a causative force in speciation, 
we now have a general acceptance of evolu- 
tion in lieu of specific spontaneous creation. 
But—despite shifts away from and back to 
Darwinism—evolution still has no prophetic 
meaning. It looks backward, not forward, 
and few can derive much satisfaction from 
it as explanatory of man’s place in nature’s 
scheme of things and the course of human 
history, past, present, or future. While some 
authorities see evolution as a progressive 
process, their definition of progress (that it 
consists in greater control over or independ- 
ence of environment) defines what is actu- 
ally only a corollary of progress. They also 
deny that evolution has or can have any 
End, Purpose, or Objective, thus disregard- 
ing the difference between progress and mere 
progression. Other authorities hold that evo- 
lution is not progressive at all but is, on the 
contrary, regressive. Others, again, look upon 
it as nothing more than mere change. Evolu- 
tion thus has its optimistic, pessimistic, and 
neutral schools of thought. 

The uncertainty and confusion of thought 
thus evident comes, it would seem, from the 
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fact that all three schools fail to take into 
consideration what has the appearance of 
being the master biological phenomenon of 
this planet. 

That phenomenon is the so-called ‘“)yra- 
mid of life,”’ but especially the great mam- 
malian pyramid to which man belongs and 
in which he finds his place. This figure of 
speech is a one-time well known expression 
epitomizing a biological truism. But, because 
it was as useless or merely curious an item 
of knowledge as the equally well known fact 
that (with only three known constant ex- 
ceptions) all mammals have seven cervical 
vertebrae, it fell into disuse and is now so 
seldom employed as to make it require ex- 
planation, which will be made as brief as 
possible here. 

The pyramid of life phenomenon results 
from two basic facts, with a supplementary 
third: (1) all living things require food or 
sustenance for their growth and mainten- 
ance; and (2) only vegetable forms of life 
can manufacture their own food, they having 
the power to transmute inorganic substance 
into organic. Therefore all other forms of 
life depend for their existence upon the green 
things of the earth, with such negligible 
exceptions as the sulphur and the iron bac- 
teria as chemoautotrophs. 

The supplementary third fact is that ani- 
mal life evolved in two main, general classes 
with respect to food sources: herbivores and 
carnivores.' Hence a very large number of 
plants is required to sustain the necessarily 
smaller but still large number of herbivores 
which must die in order that one single 
carnivore may live. There is thus a diminu- 
tion of number as life rises, level by level 
from plant to herbivore and from herbivore 
to carnivore. The second (herbivorous) level 
is superimposed upon the first (vegetal) level 
and the third (carnivorous) level is super- 
imposed upon the second. This superimposi- 
tion of level on level, together with the 
necessarily consequent diminution of num- 
ber, is what gives the pyramid its figurative 
name. 

1 “Tn general, land animals fall rather sharply 
into herbivores and carnivores, and omnivorous 
types are exceptions rather than the rule.’’ ALLEE, 
Emerson, Park, O., Park, T., and ScumipT: 


Principles of Animal Ecology, p. 241. Philadelphia, 
1949. 
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Each individual carnivore is the capstone 
of its own pyramid, but the phenomenon is 
world wide and so all those little, individual 
pyramids may be envisioned as components 
of one grand pyramid of worldwide extent. 
It is, however, a truncate pyramid, having 
no apex of numerical singularity. 

Since there are many carnivore-including 
categories of life forms—birds, reptiles, fishes, 
insects, mammals, and so on—there are a 
corresponding number of particular pyra- 
mids, at least one for each such category, and 
the more primitive the category is, the less 
distinctly formed is its pyramid. But the 
only one which concerns us here is that one 
to which the mammals, including man, be- 
long. For it alone has carried pyramid con- 
struction beyond the carnivorous level in 
such a way as to give promise of eventually 
producing an apical capstone for that world- 
wide structure. In so doing, it will more 
surely confirm what is here contended: that 
biological evolutionary progress is factual; 
that its perpetual landmarks are the succes- 
sively superimposed levels of the grand, 
mammalian pyramid of life; and that the 
End toward which that progress marches is 
that pyramid’s adumbrated eventual apex. 

By and large, wherever there are plants, 
there also are feeders upon them; and 
wherever there are enough such feeders to 
sustain it, even briefly, there will carnivorous 
life be also. Thus the areas of aggregate 
territorial dominion are, in effect, the same 
for all three levels, and by identity. But 
each individual member of a superimposed 
(evolutionarily superior) level will, on an 
average and as compared with individual 
members of its imposed-upon level, exercise 
a greater expanse of that territorial dominion 
the assertion and maintenance of which is 
the price of existence among the living, a 
universal law of life with a wide range of 
application but no exceptions. This succes- 
sive augmentation of individual territorial 
dominion, level by level, follows necessarily 
from the domination of the same territorial 
aggregate by a diminished aggregate of dom- 
inators. It is, indeed, simple arithmetic, for 
when the same dividend of aggregate domin- 
ion is divided among a decreased number 
of dominators as divisor, the quotient of 
average individual dominion must increase 
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in inverse proportion. (Halving the divisor 
doubles the quotient.) 

Now, the atoms of physical matter are 
emergents in the sense of William Morton 
Wheeler’s definition, which states that emer- 
gence in the scientific sense is ‘‘a novelty of 
behavior [new properties] resulting from the 
specific interaction or organization of a num- 
ber of elements, whether inorganic, organic 
or mental, which thereby constitute a whole 
as distinguished from their mere sum or 
‘resultant’.”” For atoms are constituted of 
electrons, protons, neutrons, and so on, all 
specifically interacting to form a whole. 

The physical organisms of animate nature 
are also emergents in the same scientific 
sense, for they are constituted of cells, 
whether they be plants or animals and in- 
cluding biological man, the herbivorous and 
carnivorous levels of the pyramid being most 
fundamentally differentiated by their mode 
of securing sustenance. But the habits of 
predators require of them the constant exer- 
cise of superior mental powers. “It takes 
brains to stalk a prey; if the would-be eater 
is more stupid than his potential dinner, his 
chances are poor,” says Alfred S. Romer in 
Man and the \ ertebrates. Thus, it appears to 
be in carnivorous animal life that mind be- 
gins to assume particularly significant evolu- 
tionary value in the pyramid-buiiding proc- 
ess, it becoming highly sigaificant in man. 

There are anatomical and historical rea- 
sons for believing that man had a carniv- 
orous ancestry, and that he did not “come 
down from the trees,’ for he never was in 
them, as (among others) the African fossil 
primate known as Proconsul appears to indi- 
cate (W. E. Le Gros Clark). Man’s erect 
posture seems to have been made possible 
by the shorter, less bulky and ponderous 
intestines characteristic of carnivores in gen- 
eral, as is also the frontal eye-placement 
permitting stereoscopic vision and favoring 
brain-case enlargement. These useful effects 
of the predatory habit, to which they are 
especially valuable, seem to be man’s by 
inheritance. Not just meat-eating, but the 
morphological effects of the hunting habit 


2 Emergence, sometimes called epigenesis, vio- 
lates the maxim that there can not be in the con- 
sequent anything more than or different in nature 
from that which was in the antecedent. 
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helped materially in making man the dom- 
inant physical organism that he is, and on a 
world wide scale. 

All physical organisms—plants, animals, 
and human beings—when they die, make a 
final return to the general ‘‘atom bank”’ 
of the universe, that return consisting of the 
chemical elements composing their bodies 
at the time of death. This is a residual 
reversion back to matter by the disintegra- 
tion of produced effects. 

Expositions of the biological evolutionary 
process commonly carry it up to man and 
there they stop. There, “natural history” 
ends and “human history” begins. The gen- 
eral biologist is through, and the experts of 
the various disciplines which (in English- 
speaking countries) come under the omnibus 
heading of anthropology take over. In one 
way or another they all study man as what 
Aristotle said he is: namely, ‘‘a political ani- 
mal,’’ which means one given to social or- 
ganization. 

Man shares with certain insects the dis- 
tinction of being able to create societies 
which are just as much emergents in the 
sense of Wheeler’s definition as are atoms 
and physical organisms, being wholes or in- 
dividualizations resulting from the specific 
interaction or organization of their consti- 
tuting, living elements and exhibiting new 
properties as a direct consequence, in cul- 
tures and civilizations. It is worthy of note 
that the power of a human culture to ad- 
vance to civilization seems to hinge upon its 
ability to accumulate and exploit conserv- 
able, need-supplying surpluses. These have 
been called ‘margins of vitality,’”* and they 
may be of a material or an ideational char- 
acter. The greater their number and diver- 
sity, the higher and more complex may be the 
stage of civilization attained. 

In all societies the family appears to be 
the basic unit, comparable in that respect 
to the cell of physical organisms and to the 
atoms of matter. But the societies of the 
social insects are only grandiose families, 
and, being fiercely hostile to strangers even 
of their own kind, they have never produced 
more broadly constituted societies, whereas 
man has. The most stable large-scale human 
social organization is the nation, and the 


’ Haskins, Caryut P.: Of Societies and Men, 


p. 231. New York, 1951. 
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position here taken is that nations, however 
constituted politically, are true orga)isms 
which, in aggregate, form a new and higher 
level in the mammalian pyramid of life, 
thus carrying the evolutionary process on 
beyond man as an accomplished fact. I), the 
pyramid of life so viewed, national socicties 
constitute a level higher than and superior 
to man by the same general, source-of-sus- 
tenance criterion of superiority valid with 
respect to other levels in it, that sustenance 
now being the aggregated, composite mental 
activity of the human sustainers, institu- 
tionally embodied and organized. But indi- 
vidual man, in the role of sustainer, has an ey- 
olutionary priority which cannot be reversed 
and which steadily becomes increasingly 
significant, even from the strictly evolu- 
tionary point of view, as the sustenance- 
supplying value of cultivated human intel- 
lects is more and more heavily accented in 
the course of history and democracy as a 
political system (which alone it is) ap- 
proaches the ideal of private liberty and 
public order successfully maintained in bal- 
ance, one against the other.‘ 

Analytical study of the mammalian pyra- 
mid of life up to and including the level of 
the carnivores reveals the following princi- 
ples, which appear to be universal with 
respect to it: 

I. The law of territorial dominion. (In 
one or more of a great variety of possible 
ways, every individual must rule the source 
of its sustenance or lose its liberty if not its 
life.) 

II. All evolutionary superiors depend for 
their existence upon the prior and continued 
existence of their evolutionarily inferior sus- 
tainers. (A lower level must precede a 
higher. ) 

III. Diminution of number, level by level. 

IV. Identity of aggregate territorial do- 
minion for all levels. (Each level must finally 
establish worldwide dominion.) 

V. Increased individual territorial do- 
minion in inverse proportion to diminution of 


‘Public order (governmental organization) is 
essential to community life, while the greatest 
degree of private liberty consistent therewith 
alone can give effective expression to those 
superior, creative mentalities which may appear 
sporadically in all levels of society by whatever 
criterion and which cannot be predicted. Only 
democracy can well assure both these desirables. 
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number. (A necessary consequence of III 
and IV as previously noted.) 

All these principles apply with full force 
to societies, both insect and human, and, 
in this paper, nations, as tr > organisms, are 
held to constitute a new level of existential 
reality: the mental or psychozoic. 

It was when man, adopting systematic 
agriculture, began to form sedentary socie- 
ties that he was forced to become definitely 
omnivorous, just as were the nesting ants 
despite their carnivorous ancestry, they hav- 
ing evolved from wasps. For only vegetable 
sources can furnish the abundant and de- 
pendable food supply required by a populous, 
permanently located society, while meat- 
hunger persists for both phylogenetic and 
physiological reasons, meat still being man’s 
most perfect natural food. 

It has been argued (among other reasons) 
that nations do not qualify as organisms 
because they have no natural span of life. 
But there are arguments, not adducible here, 
which, in rebuttal, suggest that should na- 
tions actually have such a life span, history 
is still too brief to reveal it. Nations do, 
however, cease to be, and when they do they 
may leave archeological remains comparable 
to the fossil remains of physical organisms. 
Here, too, there appears to be a residual 
reversion to the “atom bank” of the uni- 
verse, also by the disintegration of produced 
effects. 

In recent years the vision of a unitary 
World Order has risen once again as it has 
risen repeatedly in the mind of man through 
the ages. There is reason to believe that 
realization of that vision is at last approach- 
ing the possible but that it is contingent 
upon the prior formation of (cultural?) re- 
gional supranational organizations if not or- 
ganisms. Only when they first shall have 
been constituted in permanence does it seem 
probable that the vision of One World can 
later be realized. And in that realization, 
far in the future though it now may lie, our 
planetary mammalian pyramid of life will 
find its apex. 

One of the greatest obstacles to such reali- 
zation is that only democratic nations as 
known in the West seem able to cooperate 
in harmony, wherefore they alone appear to 
give promise of carrying the process to its 
apical End, its Final One of diminution of 
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number, and democracy is still only a West- 
ern phenomenon. But back of that lies the 
still greater difficulty that One World can- 
not permanently eventuate until one basic 
philosophy is common to the nations. The 
pyramid of life concept—giving meaning to 
the evolutionary process such as it does not 
now have and stressing the cooperative, or- 
ganizing impulse as primary therein—could 
become the cornerstone of such a philosophy, 
rooted in natural law and growing logically 
from it as all valid philosophies must, or 
must appear to in the light of the scientific 
knowledge of their time. 

The pyramid of life concept, however, 
will not be adequate if it can be said that it 
is valid for our planet alone. No matter how 
much its present faults (the inevitable con- 
comitants of innovational incipiency) may 
be corrected and its truths elaborated and 
confirmed, even to the point of gaining for 
it a general acceptance, it will still remain a 
fact that the earth is but an infinitesimal 
part of the universe. What happens here may 
be quite insignificant as measured against 
the immensity of the cosmos. And modern 
scientists are cosmic minded. There has 
lately been a veritable spate of mathemati- 
cally conceived cosmologies: Einstein’s, de 
Sitter’s, Le Maitre’s, Tolman’s, and others. 
Latest of all is Hoyle and Lyttleton’s. 

Astronomical science no longer asserts that 
the earth is the only inhabited planet. Most 
of our leading astronomers now agree that 
there are literally thousands of planets scat- 
tered through the cosmos on some of which 
life as we know it not only can but probably 
does exist. And that is interesting indeed, for 
life as we know it means pyramid-building 
life! Perhaps those ‘dark companions,”’ espe- 
cially those planets which are life-bearing 
planets, may have greater significance than 
we yet realize. The very numerosity of them 
would seem to suggest some cosmic relation 
in life’s evolutionary process. 

These are problems whose answers we 
may never know with any degree of cer- 
tainty. But the mind reasons. It imagines 
and theorizes. Indeed, the first step toward 
the formulation of scientific theory often is 
the use of the imagination to make tentative, 
exploratory guesses. It is legitimate so to 
use the imaginative faculty if it is logically 
employed and its fruits subjected to such 
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experimental or observational tests as can 
be devised. Should that be impossible, there 
can be no more than a hypothesis, not even 
a working hypothesis but merely speculation 
pure and simple. Yet that, too, can serve if 
it must. So let us consider. 

One of the characteristics of the pyramid 
of life as we know it is that there is an 
evident successive refinement and concen- 
tration of energy in the form of sustenance 
and ‘‘margins of vitality” as life rises through 
its realms and levels, its source-of-suste- 
nance-determined fields of actuality. It may 
therefore not untruthfully be said that by 
the worldwide pyramid-building process life 
gathers and builds up evergy stores in more 
and more concentrated-by-refinement form: 
from gross vegetable matter to animal; from 
animal to self-conscious, perceptive mental- 
ity. Thus are created the vegetable kingdom, 
the animal kingdom, and the kingdom of the 
mind. And always there appears to be a 
residual reversion back to the universal 
“atom bank.” 

If, now, this is not merely an isolated 
phenomenon but is a cosmic one, then may 
it not be possible—and here imagination 
takes wings indeed !—that as planetary pyra- 
mids evolve their apical capstones there is 
another, a fourth transmutation, by which 
energy is still further refined and concen- 
trated, to be sent forth to sustain some 
Ultimate Unity of the Universe, the Final 
One of cosmic diminution of number, a cosmic 
Final One whose area of territorial dominion 
is the cosmos itself? And if again there is 
that residual reversion after use, would it 
not most probably be in the form of the stuff 
of which the “dead” matter of the physical 
universe is made? 

Wild as this speculation may seem, there 
may be more than a little truth in it. It 
might, for example, account for that new 
hydrogen which Hoyle and _ Lyttleton’s 
mathematical cosmology postulates as con- 
tinually appearing but coming from they 
know not where. For hydrogen is the com- 
monest, most plentiful and, at the same time, 
the most basic of all the chemical elements. 
It is out of hydrogen ‘‘pennies’” that the 
larger “‘coins’” of the ‘‘atom bank” of the 
universe are made, releasing the ‘‘packing 
fraction” energy of fusion in the process. 
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Should all this be indeed true, then it 
would seem that life has a cosmic fui ction 
by which the operation of the second |aw of 
thermodynamics is offset and counter: cted, 
reminiscent of Newton’s law of actioi and 
reaction. Thus may the “heat death” of the 
universe be made forever impossible. 

Here we are dealing with something akin 
to the postulated existence of God: no one 
can prove it, but neither can anyone dis- 
prove it. Yet the charge of insufficiency of 
theoretic range of applicability of the pyra- 
mid of life concept can at least be met and 
challenged. 

Objections to this speculative conclusion 
can, of course, be raised. Only two will be 
noticed here. 

First, the expanding universe theory based 
on Hubble’s observed shift to the red end of 
the spectrum, increasing with distance, is 
now seen to require the continual appear- 
ance of new hydrogen in order to keep the 
average density of the matter of the universe 
constant despite that expansion, and the 
velocities involved are so great that far more 
hydrogen is required to appear than any 
conceivable number of planetary life pyra- 
mids could possibly supply by any process 
of transmutation and residual reversion. Any 
such speculative conclusion is therefore com- 
pletely negated by the expanding universe 
theory. 

In rebuttal, it can be said that the ex- 
panding universe theory is only one of sev- 
eral scientifically satisfactory explanations 
of that ‘“‘Doppler effect.” It might, for ex- 
ample, actually be a sort of ““Compton effect’ 
produced by the passage of the light rays 
through the intervening “‘cosmic dust,’’ re- 
ducing their energy and lengthening them, 
an effect also increased by distance. The 
expanding universe theory objection is of 
questionable validity. 

Second, no reference to life is necessary 
since the newly appearing hydrogen is held 
to bea true creation, being made out of nothing, 
says Sir Harold Spencer Jones, British As- 
tronomer Royal.’ This is indeed a_ bold, 
almost an outrageous ass::mption. How des- 
perate must the case be when such measures 
have to be resorted to! One is reminded of 


5 The Listener (July 17, 1952), London. Con- 
densed in Science Digest, November 1952, p. 56. 
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Bertrand Russell’s remark: “It is the privi- 
lege of pure mathematicians not to know 
what they are talking about.”” Compared to 
this, the demands upon credulity made by 
the speculative conclusion advanced in this 
paper as to life’s cosmic function are mild 
indeed! And it does not require nullification 
of the first law of thermodynamics, as this 
postulation of such newly created hydrogen 
does. What it does require is merely that the 
evolutionary process should continue to op- 
erate precisely as it has through countless 
millennia and follow the same general pattern 
with that consistency for which nature is 
famous. 

Brushing aside now the thousand and one 
objections of detail which can be raised 
against the pyramid of life concept (most of 
which seem to have their satisfying answers), 
let us turn to an aspect of it which may es- 
cape notice. It is that through that concept 
we can have an idea of how the mechanical, 
chemico-physical world of matter and the 
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world of animate nature are joined at—so to 
speak —both ends of the latter. Their differ- 
entiation begins when inorganic substance 
is transmuted into organic. Then the process 
of building up the grand, mammalian pyra- 
mid, supported by lesser, subsidiary ones, 
proceeds in an ordered manner, gathering 
and concentrating energy as it rises. It ends 
in the pyramidal finality of numerical singu- 
larity and the fulfillment of its cosmic fune- 
tion by (the electromagnetic forces of?) life. 
Then, by residual reversion, matter returns 
to its condition at the starting-point, closing 
the cycle of this continuous process. Thus do 
we obtain an idea of the animate and inani- 
mate worlds as complementary phenomena, 
two interacting, reciprocal parts of one great 
whole. 

Is it not time for cosmologists, mathe- 
matical or otherwise, to take notice of the 
fact that life, too, may be of cosmic signifi- 
cance, and to admit consideration of it into 
their calculations? It would seem so. 


PALEONTOLOGY .—.Notes on some Mesozoic fossil fish remains from Mezico.' 
Davip H. Dunktg, U.S. National Museum, and M. Matponapo-KogERDELL, 


Petroleos Mexicanos. 


The remains of two identifiable fossil fishes 
have been recovered recently from horizons 
in the sequence of upper Jurassic and lower 
Cretaceous rocks near Taman, San Luis Po- 
tosi, Mexico. The surprisingly deficient rec- 
ord of marine fishes of these ages in the 
Western Hemisphere has prompted study 
of the present materials and suggested the 
desirability of publishing the following ob- 
servations. 

The region about Tamazunchale and 
Taman in the State of San Luis Potosi has 
attracted the attention of several geologists 
during the past 30 years. Heim (1926, pp. 
84-87, 2 figs.) was the first to offer a gross 
account of the rock formations outcropping 
between Tamazunchale, Tamdn, and Pi- 
mienta, a village on the Rio Moctezuma a 
short distance southwest of Taman. In the 
geologic column elaborated from his field 


1 The original fish specimens herein described 
are retained in the private collection of the junior 
author. Replicas, however, have been deposited in 
the U. 8. National Museum. 


observations, Heim recognized a thick se- 
quence of Jurassic sediments overlain by a 
limestone which although very similar to the 
Tamasopo limestone was given the new name 
Tenestipa formation and considered, accord- 
ing to the ideas of the time, of lower middle 
Cretaceous age. The Jurassic section was 
conceived as of two parts; a lower formation 
called the Taman beds assigned a Kimmer- 
idgian age on the basis of fossils collected in 
the valley of the Rio Moctezuma at and 
east of Taman; and an upper unfossiliferous 
formation named the Pimienta beds tenta- 
tively referred to the Portlandian stage of 
the upper Jurassic. 

Burkhardt (1930, pp. 90-91, fig. 28) in 
speaking of the Tamazunchale-Taman sec- 
tion, stated that the Jurassic strata there 
were simply the northwestern extremity of 
outcrop of the Liassic and “suprajurassic”’ 
formations of the Huasteca region. In addi- 
tion he considered the highly folded and 
faulted Taman beds, reported by Heim as 
measuring more than 1,000 m in thickness, 
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to be equivalent to the rocks at Mazapil, 
Zacatecas, containing Haploceras fialar (Op- 
pel) and the bivalve genus Aulacomyella. 
No reference is made by Burckhardt to the 
unfossiliferous Pimienta beds of supposed 
Portlandian age. 

In Muir’s work (1936, pp. 13-15) a tran- 
scription of Heim’s interpretation of the geol- 
ogy of the area was given with additional 
information on some cephalopods which had 
been collected on the newly opened Mexico- 
Laredo Highway some 10 km. southwest of 
Tamazunchale and studied by W. 8. Adkins. 
Following this latter contribution, Heim 
(1940, pp. 332-334) published a second de- 
scription of the section which was, in general, 
a repetition of his original conclusions. 

Imlay shortly thereafter (1943, p. 1513) 
expressed the opinion that the region was 
worthy of thorough investigation in order 
to determine whether or not valid names 
for stratigraphic units had been used or if 
new names should be introduced along with 
correlations with well established zones else- 
where in Mexico. He subsequently discov- 
ered numerous cephalopods in the brown 
tuffaceous and calcareous beds containing 
thin bands of black chert along the highway 
southwest of Taman. In his opinion (Imlay, 
1952, p. 971) these fossils, derived from part 
of the Pimienta beds of Heim and identified 
as Paradontoceras, Substeuroceras, Himalay- 
ites, Corongoceras, Hildoglochiceras, Pseudo- 
lissoceras, and Durangites, served to confirm 
the presence of the Portlandian in the 
Tamazunchale-Taman region. In regard to 
the Taman beds, Imlay (1952, p. 971) also 
accepted their Kimmeridgian age as evi- 
denced by fossils (Haploceras fialar (Oppel), 
Sutneria sp., Aspidoceras sp., and Aulaco- 
myella sp.). 

In the same year Maldonado-Koerdell 
(1952, pp. 234-239) gave an account of the 
stratigraphy of the Tamazunchale-Taman 
section, as a result of a systematic search 
for fossils along the Rio Moctezuma and the 
Laredo highway. Cephalopods, bivalves, and 
fishes, two of which are described in this 
paper, were collected, indicating the pres- 
ence of several levels of Cretaceous and 
upper Jurassic beds. The following descrip- 
tion is a summary of his interpretation of the 
geologic column between Tamazunchale and 
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Taman, including a few kilometers o! the 
highway to the southwest of Taméan 

1. Méndez shales. Along the highway in 
Tamazunchale, and northeast of that town, 
shales of upper Cretaceous age, with G/obo- 
truncana cretacea, Globigerina sp., Mavsso- 
nella oxycona, Gumbelina excolata, G. globosa 
and Gyroidina sp., outcrop in exceedingly 
well preserved condition. The basal portion 
of the formation, with a certain amount of 
calcareous beds, should be considered as 
transitional with underlying strata. The age 
of the shales is Maestrichtian and Cam- 
panian, according to the general consensus 
of opinion among oil geologists in Mexico. 

2. San Felipe limestone. Very characteristic 
layers of umform thickness, between Kms. 
358 and 357 of the Laredo highway, to the 
southwest of Tamazunchale, are shown in a 
quarry. Their basal portion is highly folded 
and faulted. The San Felipe limestone is 
Senonian in age. 

3. Agua Nueva limestone. Exposed in tke 
same quarry with the overlying San Felipe 
and similarly folded and faulted, there are 
some 15 m of a black, shaly limestone, with 
pyrite concretions and badly preserved im- 
pressions of /noceramus labiatus, of Turonian 
age. 

4. Tamaulipas limestone. Underneath 
shales and limestones of upper Cretaceous 
age, a thick sequence of a gray, finely grained 
crystalline limestone, with thin bands of 
black chert in the higher portion, and a 
certain amount of shaly and other impurities 
in the lower portion, outcrops along the 
highway and the river for more than 20 kms. 
The limestone is tremendously folded and 
faulted, but after some familiarity with the 
section is acquired, it is not difficult to follow 
downwards the sequence of beds, and to 
recognize at least two levels or portions in 
the rocks. The higher portion shows a tend- 
ency to maintain the typical lithology of the 
upper Tamaulipas limestone, while the lower 
portion is mixed with impurities of diverse 
nature, and has rounded or flattened con- 
cretions of variable dimensions, in more or 
less abundance, in the lowest levels. Fossils 
like aptychi of at least two cephalopods, 
bivalves, and one of the fishes here described, 
were found in this portion of the limestone, 
which provisionaliy has been ascribed to the 
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Neocomian, in view of positional relation- 
ships. 

The interval between the lower portion of 
the limestone and the Taman beds is every- 
where covered in the near vicinity of Taman, 
on the highway and the river. Should the 
Pimienta beds of Heim and Imlay be found 
close to the village, and their Portlandian 
age confirmed, their place would come between 
nos. 4 and 5 of this column. 

5. Tamdn beds. On the bottom of the 
Moctezuma canyon, east and west of Taman, 
well-defined beds of a black-gray limestone 
of variable dip and strike crop out on the 
south side of the river. They represent the 
top of an anticline, oriented from southeast 
to northwest, and also contain aptychi, 
cephalopods, and the other fossil fish of this 
report. Their age is Kimmeridgian. 


Order PYcNODONTOIDEA 
Family Pyenodontidae 
Genus Gyrodus Agassiz, 1844 


(Refer to A. S. Woodward, 1895, p. 233, for 
generic synonymy and diagnosis. ) 


Gyrodus cf. G. macrophthalmus Agassiz 


An incomplete right mandible with complete 
splenial dentition illustrated in Fig. 1, exhibits 
well the fundamental characteristics of the as- 
signed genus. 

The presence of an associated dentary element 
is uncertain. As incompletely preserved and ex- 
posed in ventral aspect, the splenial bone has an 
over-all length of 43 mm and a maximum width 
of 14 mm. The dorsal surface is occupied for 
about two-thirds of its extent by the tooth 
studded area. This dentigerous portion appears 
flat without either transverse or frontal flexure 
and presents an elongate, trapezoidal outline 
only slightly broader behind than anteriorly and 
with the posteriorly diverging mesial and lateral 
borders of about equal length. 

Although showing some small irregularities, all 
the teeth are generally circular in coronal outline. 
Each exhibits either an apical pit or tubercle 
surrounded concentrically by two elevated and 
mammilated rings. They are set in four regular 
longitudinal rows. In each of these four linear 
series the structures show a progressive increase 
in diameter from front to back. As usual, count- 
ing from the symphysis laterally, the second row 
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contains the largest teeth. The fourth or labial 
row is made up of the next to the largest. This 
greater size causes the crowns of the teeth in 
these two rows to project noticeably above the 
levels of those of the symphysial and third rows. 
The symphysial row is composed of 11 well 
spaced teeth; the second, 8; the third, 10; and 
the fourth, 9. It is of interest to note that the 
lateral fourth row has the shortest longitudinal 
dimension of any in the dental battery. Its com- 
ponent teeth are all flattened on their labial side 
and the crowns above these lateral points are 
raised into cusplike eminences which interrupts 
the continuity of one or both of the concentric 
mammilated rings. 

Geologic horizon and locality—Collected from 
the type section of the Taman beds (Kimmerid- 
gian) (Heim, 1926 and 1940) on the right bank 
of the Rio Moctezuma at the village of Taman, 
San Luis Potosi, Mexico, by M. Maldonado- 
Koerdell and D. H. Dunkle, October 1951. 

Discussion.—Numerous species of pyenodontid 
fishes, varying in age from the middle Jurassic to 
upper Cretaceous, have been referred to the 
genus Gyrodus. The majority of these, unfortu- 
nately, have been based on unassociated splenial 
and vomerine dentitions and defined without 
adequate information on the quality and quantity 
of variation shown by the few species known by 
series of complete skeletons. For the purpose 
of this report, therefore, no attempt at detailed 
specific comparisons has been made. The present 
assignment of this Mexican specimen to the 
contemporaneous genotypic species macrophthal- 
mus is entirely arbitrary although the generic 
reference cannot by current criteria be questioned. 

Two occurrences of Gyrodus in the Western 
Hemisphere are listed by Romer (1945, p. 580). 
Of these two, the questioned upper Cretaceous 
occurrence in North America has not been located 
in the literature. However, the other, upper 
Jurassic one refers to Gyrodus macrophthalmus 
cubensis Gregory (1923) from the Jagua shales 
of Western Cuba. This latter pycnodontid fish is 
very poorly known but extensive series of speci- 
mens now available, while showing tremendous 
variation in dental characters, seemingly differs 
constantly from the Mexican type, as follows: 
the labial row of splenial teeth is the longest of 
the four linear series present and contains the 
greatest number of component denticles which 
never appear appreciably enlarged; and the teeth, 
especially those of the principal row, tend toward 
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Fic. 1.—Gyrodus ef. G. macrophthalmus Agassiz. Lingual (A) and crown (B) views of fragmentary 
right mandible from the type section of the upper Jurassic (Kimmeridgian) Taman formation at Taman, 


San Luis Potosi, Mexico. X 2. 


an ovoid outline through increase of the transverse 
diameter of the crowns. 


Order IsosponDYLI 
Suborder Clupeoidea 
Family Leptolepidae 
Genus Leptolepis Agassiz, 1832 
(Refer to A. S. Woodward, 1895, p. 501, for 
generic synonymy and diagnosis.) 
Genotype: Leptolepis coryphaenoides (Bronn). 


Leptolepis tamanensis,? n.sp. 


Diagnosis.—A leptolepid as shown by anteriorly 
attenuated frontals and characteristically de- 
veloped mouth parts which differ from the 
genotype and all adequately known Jurassic 
leptolepids from the Western Hemisphere by pos- 
session of the following combination of struc- 
tural features: vertebrae, with minute notochordal 
perforation, heavily ossified and generally longer 
than deep; only the last four centra involved in 
support of the externally homocercal tail; no 
demonstrable urostyle or uroneurals; the five 
hypurals supporting the dorsal lobe of caudal 
fin abutting directly on the last recumbent neural 

2 Named for the village of Tamdn, San Luis 
Potosi, which is near the occurrence of the holo- 
type. 


arch and two spineurals; the four hypurals sup- 
porting the ventral lobe arising from the last 
three vertebrae; and all 20 of the articulated 
and branched caudal fin rays hypaxial, and 
preceded directly both dorsally and ventrally by 
series of small fulcra-like spinelets. 

Holotype—An incomplete fish on slab of tuffa- 
ceous matrix showing major visceral components 
of the head and an articulated series of vertebrae 
with attached caudal fin; from the lower Creta- 
ceous (Neocomian) beds at Kilometer 342 + 650 
on the Mexico-Laredo Highway, above the village 
of Taman, San Luis Potosi, Mexico; collected by 
M. Maldonado-Koerdell, August 1951. 

Description.—The structural details of the one 
known specimen on which this type description 
is based are somewhat obscured by secondary 
mineralization. Accurately discernible, however, 
are the major visceral components of the head, a 
cleithrum, and an articulated series of vertebrae 
with attached caudal fin. Compared with the 
averaged dimensions of several species of Lepto- 
lepis an elongate fusiform fish is indicated with 
head occupying perhaps 20 mm of a standard 
'ength estimated as about 90 mm. 

The form and disposition of determinable skull 
elements are illustrated in Fig. 2. Characteristic 
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cf the family to which the form is referred are 
the anteriorly attenuated frontals; the small pre- 
maxillary; the maxillary with anteriorly con- 
stricted neck and posteriorly convex oral border; 
and the distinctive, dorsally produced dentary. 
The orbit appears to have been large and situated 
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centrally in the length of the head. The angle of 
the lower jaw lies below the middle of the orbit. 
The maxillary was probably of normal leptolepid 
size, although as preserved overlain by the man- 
dible, its observable extent scarcely equals the 
preorbital length of the skull. Teeth are not to 











Fic. 2.—Leptolepis tamanensis, n. sp. Habit sketch (A) and photograph (B) of specimen as found, in 
here interpreted lower Cretaceous strata, at Kilometer 342 + 650 above Tondhe. San Luis Potosi, Mexico. 
X 2. (Legend of abbreviations: Br, branchial arch elements; Bstg, branchiostegal rays; Chy, ceratohyal; 
Cit, cleithrum; Deth, ?mesethmoid plus dermethmoid; Dn, mandible; Ebr?, paired epibranchial ele- 
ments; Epn, epineurals; f, spinelets in advance of both dorsal and ventral caudal rays; Fr, frontal; Hhy, 
paired hypohyals; Hyp, hypurals; Mx, maxillary; Na, nasal; Ne, neural arches; Pmx, premaxillary; and 
4, 2 7 & 4, respectively, the last and anteriorly preceding 3 vertebrae centra involved in support of 
caudal fin.) 
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be seen on any of the mouth parts. An undoubt- 
edly incomplete series of eight strongly arched 
and rodlike branchiostegal rays lie adjacent to 
the ventral border of the right ceratohyal. Long, 
slender, and closely set parallel rods extend from 
the surfaces of several of the branchial elements 
and seem best interpreted as gill raker supports. 

The cleithrum exhibits a prominent longitudinal 
ridge and a relatively large postero-ventral ex- 
pansion. 

Preserved vertebrae number 11. All possess an 
average length of 2 mm, with the exception of the 
last three centra which are shorter. This length is 
greater than the depth anteriorly in the series, but 
progressively toward the rear is equalled and 
then exceeded by the dorso-ventral dimension. 
Each centrum appears to have been heavily 
ossified, with markedly constricted dorsal and 
ventral margins, and some present evidences 
laterally of pits above and below a longitudinal 
strengthening rib. The internal notochordal per- 
foration is minute. 

The structure of the tail is externally homo- 
cereal. Apparently only the last four vertebrae 
take part in the support of the caudal appendage. 
The neural and haemal arches of this region are 
robust and are inclined backwardly in acute 
angles from free articulation with the centra to 
almost parallel the longitudinal axis of the verte- 
bral column. Each possesses a strong forward 
process which abuts on the next preceding arch. 
A total of nine hypurals are present. Neither a 
urostyle nor paired uroneural elements can be 
discerned. In consequence, the five upper hy- 
purals supporting the dorsal lobe of the fin 
appear in direct contact with two epineurals and 
the last neural spine. Of the four hypurals sup- 
porting the ventral lobe, two arise from the last 
centrum and 1 each from the second and third 
vertebrae from the back. The fourth forwardly 
succeeding centrum also bears an enlarged haemal 
arch, which, however, is directed only to the 
spinelets preceding the fin rays, ventrally. 

Observable caudal rays total 20. These, regu- 
larly articulated and branching as many as three 
times, are presumably all hypaxial. The first 
ray dorsally and the twentieth ventrally are 
preceded anteriorly by an incompletely preserved 
series of fulera-like spinelets. The fin, in all 
probability, was equilobate and relative to the 
degree of posterior emargination, the middle 
rays have indicated lengths exceeding one-half 
those of the longest rays. 
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Discussion.—The widely recognized enys 
Leptolepis is comprised of numerous species of 
fossil fishes from all parts of the world anc from 
strata ranging in geologic age (Romer, 1945, p, 
581) from lower Jurassic to the middle Creta:-eous, 
Despite this apparent commonness of occur: ence, 
it is impossible to obtain from an extensive 
literature either the detailed morphology of most 
defined forms or the range of structural variation 
within the population of any given species. In 
view of such incomplete knowledge and absence 
of adequate comparative series of specimens, the 
erection of new species on fragmentary specimens 
may well appear to be ill advised. However, on 
the basis of currently employed taxonomic criteria, 
the present definition of LZ. tamanensis seems 
warranted. The characters listed in the above 
diagnosis readily distinguish this Mexican species 
from the genotype L. coryphaenoides (Bronn) 
(Rayner, 1937). Excluding the Argentine Lepto- 
lepis australis Saez as too poorly described for 
comparison, only two other Jurassic leptolepids 
are known from the Western Hemisphere: Lepto- 
lepis schoewei Dunkle (1942) from the Todilto 
limestone (Oxfordian) of New Mexico and Luisi- 
chthys vinalesensis White (1942) from the Jagua 
shales (Oxfordian) of Cuba. Affinity between 
these two and L. tamanensis is suggested by the 
common absence of a demonstrable urostyle and 
direct abutment of the hypurals supporting the 
dorsal lobe of the caudal fin on the neural ele- 
ments. L. tamanensis differs specificaily from 
Luisichthys in the details of caudal fin structure. 
It is distinguishable from L. schoewei on the same 
basis but also noticeably in vertebral structure: 
all available specimens of the species from New 
Mexico exhibiting poorly ossified diplospondylous 
ring centra. 
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ENTOMOLOGY .—Notes, new synonymy, and new assignments in American Gele- 
chitdae. J. F. Gates CLarkeE, U.S. Bureau of Entomology and Plant Quaran- 


tine. 


August Busck’s excellent paper on the 
restriction of the genus Gelechia' is limited 
in scope to the treatment of North American 
species, although a few from Europe that 
concerned him are included. His studies were 
further limited by the unavailability of 
material, particularly specimens of species 
described by the late Edward Meyrick. 
Moreover, he made no attempt to include 
species from South America, which are an 
important part of the American fauna. 

Since Busck’s paper was written, the 
present writer has had the opportunity to 
examine the types of many of Meyrick’s 
species and those of other authors. The 
study of these types has revealed previously 
unrecognized facts which are recorded in 
the following notes. 

The new assignments and other changes 
indicated below are based on a study of the 
genitalia. Extensive revisionary studies in 
the family are necessary, but the present 
paper makes possible the proper assign- 
ment of the species treated. 

The genus Chionodes Hiibner has not 
previously been recorded from South Amer- 
ica, although one species, C. leucocephala 
(Walsingham), is recorded from St. Croix, 
West Indies. The genus is holarctic in dis- 
tribution and also occurs as far south as 
southern Chile. 


Genus Aroga Busck 
Aroga Busck Proc. U. 8. Nat. Mus. 47: 13. 1914. 


' Proc. U. S. Nat. Mus. 86: 563-593, pl. 58-71. 
1939. 








Aroga bispiculata (Meyrick), n. comb. 


Gelechia bispiculata Meyrick, Exotic Microlepidop- 
tera 3: 23. 1923. 


Type locality—Congress, Ariz. 

Remarks.—Meyrick compared this with Lita 
variabilis (Busck) to which it bears a slight 
resemblance but from which it is structurally 
distinct. The genitalia of bispiculata are charac- 
teristically those of an Aroga and leave no 
doubt as to its assignment here. 


Aroga speculifera (Meyrick), n. comb. 
Gelechia speculifera Meyrick, Exotic Microlepidop- 
tera 4: 59. 1931. 
Type locality—Hope, Ark. 


Remarks.—Known only from the type. 


Aroga trachycosma (Meyrick), n. comb. 


Gelechia trachycosma Meyrick, Exotic Microlepi- 
doptera 3: 21. 1923. 


Type locality.—Venice, Calif. 

Remarks.—In this species the harpe is re- 
duced to a mere nodule emitting a moderately 
strong seta. The aedeagus is unusually robust 
and the vesica armed with many strong, short 
cornuti. 


Aroga xyloglypta (Meyrick), n. comb. 

Gelechia xyloglypta Meyrick, Exotic Microlepidop- 

tera 3: 22. 1923. 

Type locality—Venice, Calif. 

Remarks.—When he described this species 
Meyrick stated, ‘“‘Probably allied to trichostola.” 
The latter, however, is referable to Chionodes 
as shown by Busck. 
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Genus Chionodes Hiibner 
Chionodes Hiibner, Verzeichniss bekannter 
Schmetterlinge: 420. 1825. 
Chionodes agriodes (Meyrick), n. comb. 
Gelechia agriodes Meyrick, Exotic Microlepidop- 
tera 3: 350. 1927. 
Type locality —Dividend, Utah. 
Remarks.—This species is very near C. secu- 
laella (Clarke) but appears to be distinct. 


Chionodes clistrodoma (Meyrick), n. comb. 


Gelechia clistrodoma Meyrick, Exotic Microlepi- 
doptera 3: 21. 1923. 


Type locality —Nogales, Ariz. 

Remarks.—The female genitalia of clistrodoma 
are somewhat atypical for the genus but cer- 
tainly the species belongs here, rather than in 
Gelechia. The anterior margin of the ovipositor 
is clothed with dense, long hairlike setae and the 
posterior margin bears about 10 long, stout, 
hooked setae. 


Chionodes consona (Meyrick), n. comb. 


Gelechia consona Meyrick, Trans. Ent. Soc. Lon- 
don, 1917: 50. 


Type locality —Lima, Peru. 

Remarks.—Meyrick believed this to be allied 
to the North American unifasciella, but the lat- 
ter species is referable to Aroga. 


Chionodes dryobathra (Meyrick), n. comb. 


Gelechia dryobathra Meyrick, Trans. Ent. Soc. Lon- 
don, 1917: 49. 


Type locality ——-La Crumbre, Colombia, 6,600 
feet. 

Remarks.—A typical Chionodes except for a 
somewhat aberrant genital opening in the female 
which, I think, may be regarded only as of spe- 
cific importance. 

Chionodes eburata (Meyrick), n. comb. 
Gelechia eburata Meyrick, Trans. Ent. Soc. Lon- 

don, 1917: 50. 

Type locality—La Crumbre, Colombia, 6,600 
feet. 

Remarks.—Examination of the male genitalia 
leaves no doubt as to the proper assignment of 
this species in Chionodes. 


Chionodes halycopa (Meyrick), n. comb. 


Gelechia halyccpa Meyrick, Exotic Microlepidop- 
tera 3: 350. 1927. 
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Type locality—Alpine, Brewster County. Tex. 

Remarks.—Despite the rather abnorma] palpj 
the female genitalia are typical of this venus 
and no doubt the species is referable her 


Chionodes icriodes (Meyrick), n. comb 


Gelechia icriodes Meyrick, Ann. Mus. Nac. Hist. 
Nat., Buenos Aires, 36: 384. 1931. 


Type locality—Peulla, Llanquihue Province, 
Chile. 

Remarks.—The occurrence of this species in 
southern Chile represents the southernmost 
point at which a Chionodes is known to exist. 


Chionodes lacticoma (Meyrick), n. comb 


Gelechia lacticoma Meyrick, Trans. Ent. Soc. Lon- 
don, 1917: 48. 


Type locality —Chosiea, Peru, 2,800 feet. 

Remarks.—This small species is similar in 
aspect to the North American C. xanthophilella 
(Barnes and Busck). 


Chionodes litigiosa (Meyrick), n. comb. 


Gelechia litigiosa Meyrick, Trans. Ent. Soc. Lon- 
don, 1917: 49. 


Type locality —Huigra, Ecuador, 4,500 feet. 

Remarks.—In size and general appearance 
litigiosa is similar to the California lupine-feeding 
C. lophosella (Busck) but may be distinguished 
from it at once by the absence of raised scales 
on the forewing. 


Chionodes perissosema (Meyrick), n. comb. 


Gelechia perissosema Meyrick, Exotic Microlepi- 
doptera 4: 351. 1932. 


Type locality —Alta Gracia, Argentina. 
Remarks.—The genitalia of perissosema leave 
no doubt as to its assignment here. 


Genus Filatima Busck 
Filatima Busck, Proc. U. S. Nat. Mus. 86: 575. 


1939. 


Filatima asbolodes (Meyrick), n. comb. 


Gelechia asbolodes Meyrick, Exotie Microlepidop- 
tera 3: 349. 1927. 


Type locality —Alpine, Brewster County, Tex. 

Remarks.—A distinct species belonging in the 
group without sex scaling on the underside of 
the hindwing of the male. 
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Filatima collinearis (Meyrick), n. comb. 
Gelechia collinearis Meyrick, Exotic Microlepi- 
dotpera 3: 349. 1927. 
Type locality.—Alpine, Brewster County, Tex. 
Remarks——There are no described North 
American species which appear to be closely 
related to collinearis. 


Filatima isocrossa (Meyrick), n. comb. 

Gelechia isocrossa Meyrick, Exotic Microlepidop- 
tera 3: 346. 1927. 

Filatima virgea Clarke, Journ. Washington Acad. 
Sei. 37: 272, figs. 10-10b, 13. 1947. (New synon- 
ymy.) 

Type localities—Alpine, Brewster County, 

Tex. (isocrossa); Presidio, Tex. (virgea). 
Remarks.—The genitalia of this species are 

distinct, and there can be no doubt virgea is a 

synonym. 

Filatima monopa (Meyrick) 

Gelechia monopa Meyrick, Exotic Microlepidop- 
tera 3: 350. 1927. 

Filatima monopa (Meyrick), Busck, Proc. U. 8. 
Nat. Mus. 86: 576. 1939. 

Gelechia epigypsa Meyrick, Exotie Microlepidop- 
tera 3: 351. 1927. (New synonymy.) 


Type localities—Alpine, Brewster County, 
Tex. (monopa, epigypsa). 

Remarks.—I have examined the types of both 
species and the genitalia are identical. Meyrick’s 


epigypsa is only a strongly marked specimen. 


Filatima nucifer (Walsingham), n. comb. 
Gelechia nucifer Walsingham, Biologia Centrali- 
Americana 4: 69. 1911. 


Type locality —Sonora, Mexico. 

Food plant.—Mesquite (leaves). 

Remarks.—I have compared a series of 12 
specimens, from South Airport Road, El Paso, 
Tex., with paratypes of Walsingham’s species 
in the U. S. National Museum collection and 
they are identical. This is the first record of the 
occurrence of nucifer in the United States but 
it will undoubtedly be found throughout the 
southwest wherever its food plant occurs. In 
addition to the above there are five specimens 
from San Benito, Tex. (April 1952; P. A. Glick). 

The El Paso specimens were reared by J. A. 
Baker and show the emergence date of August 16, 
1951. 

Filatima sperryi Clarke 
Filatima sperryi Clarke, Journ. Washington Acad. 
Sci. 37: 270. 1947. 
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Type locality —Barton Flats, Calif. 

Remarks.—Since describing this species I 
have been able to examine six specimens from 
Mojave County, Ariz. Only one of these, a fe- 
male, shows the contrasting brown costal area 
of the forewing and this not so conspicuously as 
in the type specimens. In one male the brown is 
slightly indicated but in the others there are only 
occasional scattered scales or none at all. 


Filatima tephrinopa (Meyrick), n. comb. 


Nothris tephrinopa Meyrick, Exotic Microlepidop- 
tera 3: 496. 1929. 


Type locality —Fort Davis, Tex., 5,000 feet. 

Remarks.—The brush of second segment of 
palpus is expanded more than usual for this 
genus but the male genitalia of tephrinopa leave 
no doubt as to its proper placement. 


Filatima ornatifimbriella (Clemens) 
Gelechia ornatifimbriella Clemens, Proc. Ent 
Philadelphia 2: 420. 1864. 
Filatima ornatifimbriella (Clemens), Busck, Proc. 
U.S. Nat. Mus. 86: 575. 1939. 
Gelechia xanthuris Meyrick, Exotic Microlepidop- 
tera 3: 346. 1927. 


. Soe. 


Type localities—“Illinois’’ (ornatifimbriella); 
Dividend, Utah (xanthuris). 
Remarks.—This common, variable, 
feeding species is found throughout western United 
States and Canada. The only other described 
species with similar genitalia is lepidotae Clarke, 
but there are abundant specific differences. 


lupine- 


Genus Gelechia Hiibner 
Gelechia Hiibner, Verzeichniss bekannter Schmet- 
terlinge: 415. 1825. 
Gelechia gracula (Meyrick), n. comb. 
Nothris gracula Meyrick, Exotic Microlepidoptera 
3: 495. 1929. 
Nothris diaconalis Meyrick, Exotic Microlepidop- 
tera 3: 495. 1929. (New synonymy.) 


Type localities—Alpine, Brewster County, 
Tex., 7,000 feet (gracula); Fort Davis, Tex., 
5,000 feet (diaconalis). 

Remarks.—Aside from size I can see nothing 
substantial on which to base specific separation. 
The genitalia match perfectly. 

Gelechia bianulella (Chambers) 


Oeseis bianulella Chambers, Cincinnati Quart. 


Journ. Sci. 2: 255. 1874. 
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Nothris melanchlora Meyrick, Exotic Microlepidop- 
tera 3: 496. 1929. (New synonymy.) 


Type localities—‘‘Texas” (?) (bianulella); 
Fort Davis, Tex., 5,000 feet (melanchlora). 

Remarks.—The two agree in every respect, 
including genitalia, and must be considered 
synonymous. The shape of the tuft of second 
segment of palpus, on which Chambers based 
his genus Oesis, led Meyrick to describe this and 
other species of Gelechia in Nothris. As pointed 
out by Busck, the genitalia of the latter genus 
are of an entirely different type. 


Gelechia mundata (Meyrick), n. comb. 


Nothris mundata Meyrick, Exotic Microlepidop- 
tera 3: 495. 1929. 
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Type locality—Mescalero, N. Mex 
feet. 

Remarks.—This species is very close to gracula 
and may even be a form of it, but more materia] 
from the type locality will be necessary t. deter. 
mine that point. 


7,000 


Gelechia thymiata (Meyrick), n. comb 


Nothris thymiata Meyrick, Exotic Microlepidop- 
tera 3: 497. 1929. 


Type locality.—Nogales, Ariz. 

Remarks.—This, like the three foregoing 
species, clearly belongs in Gelechia and, on the 
structure of palpus, is allied to the bianulella- 
monella group of the genus. 


ENTOMOLOGY .—Two new species of mosquitoes from the Yemen (Diptera: Culi- 
cidae).! KENNETH L. Knicut, U. 8. Naval Medical Research Unit No. 3, 


Cairo, Egypt. 


This paper describes the new species oc- 
curring in a collection of mosquitoes made 
by the author while a member of a medical 
survey team to the Yemen from U.S. Naval 
Medical Research Unit No. 3. A complete 
account of this collection is being prepared 
for a subsequent paper. The larval chaeto- 
taxal nomenclature used in this paper is 
that of Belkin (1950). 


Culex (Culex) mattinglyi, n. sp. 


1941. Culex (Culex) laticinctus Edwards. Edwards, 
Mosq. Ethiopian Region 3: 313. The record 
from San’a, Yemen (Scott and Britton). 


Adult. 
sparsely haired male palpi and broad straight 
pale basal bands on the tergites. 

Mate: Wing length approximately 4.5-5.0 
mm. Head: Proboscis dark. Palpus approximately 
equal to proboscis in length; dark, a variable 
amount of pale scaling laterally along apical 
portion of III and baso-ventraily on IV and V; 
very sparsely-haired, most of those present being 
confined to IV; IV and V not markedly uptilted. 
Vertex with narrow white scales dorsally and 


A brown species of medium size with 


! The opinions or conclusions contained herein 
are those of the author and are net to be construed 
as official or reflecting the views of the Navy 
Department or of the Naval Service at large. 

* Now officer-in-charge, U. 8. Navy Preventive 
Medicine Unit No. 1, Naval Air Station, Jackson- 
ville, Fla. 


broad white scales laterally, upright-forked scales 
pale brownish. Thorax: Scutum with brownish- 
golden narrow scales, the scales paler in color 
along the scutal margins and on the prescutellar 
space. Scutellar scales narrow, pale. Apn and 
ppn with some white scales present, usually both 
broad and narrow. Each of the following pleural 
areas with a patch of broadened whitish scales: 
propleural, dorsal sternopleural, medio-posterior 
sternopleural, dorsal mesepimeral (confluent with 
hair tuft), and medial mesepimeral. A single lower 
mesepimeral bristle present (two on one side of 
each of two specimens). Legs: Coxae each with 
an anterior patch of white scales. Fore and mid 
femora anteriorly dark except for an apical line 
of yellowish scales; hind femur with basal half 
pale except for the dorsal margin and apically, 
apex with a line of pale scales. Tibiae anteriorly 
dark except for apical pale patches. Tarsi dark. 
Fore and mid tarsal claws unequal, each 
unidentate; hind equal, simple (from slide 
mount). Wings: Dark-scaled. Halter knobs at 
least partially pale. Abdomen: Tergites III-VII 
with broad straight basal whitish bands. Sternites 
pale-scaled, scattered dark scaling may be 
present. Genitalia (Fig. la, b): Basistyle dis- 
tinctly swollen; tergal surface bearing a dense 
covering of short and long setae, outer and sternal 
surface bearing the usual elongate setae; ap- 
pendage a (terminology of Edwards, 1941: 280 
and fig. 103a) markedly proximal to appendages 
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‘“ band c and strongly bent medially, appendage c with an elongate curved basal arm. Phallosome 
7,000 distinctly shorter than b, appendages d,e,andf_ relatively simple in structure. 

absent (possibly represented by three short setae Fema.e:*Wing length approximately 6.0 mm. 
pracile ear base of b and c), leaflet (g) and appendage h Differing from the male as follows: Palpi ap- 
terial at, Dististyle extremely broadened, with a proximately one-sixth to one-fifth length of pro- 


deter. Dactive recurved portion near apex. Paraproct _ boscis, dark. Some pale scaling present basally on 
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costa. Upper fork cell approximately 3.8-4.3 
times longer than its stem. Tarsal claws equal, 
simple (from slide mount). 

Larva (described from 10 skins, representing 
five separate collections) —Antenna: Shaft rather 
evenly pigmented throughout, densely spiculate 
from base to level of hair tuft, slenderer and 
nearly smooth from there to apex. Antennal hair 
tuft (hair 1) inserted slightly distad of the middle 
(0.56-0.64 from base), with numerous elongate 
frayed branches, hairs 2 and 3 distinctly subapical 
and extending anteriorly slightly further than 
hair 4. Head (Fig. 1c): Clypeal spines single, 
long, slender; hair 4 single; 5 with 3-7 branches; 
6 with 3-6; 7 with 6-9; 8 with 2-4; 9 with 2-6; 
10 with 2-5; 11 with 2-5; 12 with 2-3; 13 with 
2-4; 14 single; 15 with 2-4. Mentum with 10-12 
teeth on each side of median tooth. Thorax: 
Integument with distinct spiculation. Abdomen, 
I-VII: Hair 6 of I with 2-5 branches, hair 7 
with 2-3. Hair 6 of II, III, and IV with 2-5 
branches, of V and VI with 2-3. Abdomen, VIII 
(fig. 1d, e, f): Hair 1 with 5-7 branches, hairs 2 
and 4 single, hair 3 with 9-14, hair 5 with 4-5. 
Comb consisting of a patch of 34-44 scales, each 
scale with an evenly-expanding lateral and apical 
fringe. Siphon: Pale; index 3.44.5; acus present; 
11-16 more or less paired multiply-branched 
elongate hair tufts present, all latero-ventral 
except the subapical pair which is lateral, several 
of the tufts inserted basad of pecten apex; pecten 
composed of a line of 14-19 teeth, each tooth 
with 1-3 baso-ventral denticles. Anal Segment: 
Anal plate complete; hair 1 (lh) with 2-3 
branches; hair 2 (isc) with 2-3 branches (once 
single); hair 3 (osc) single; hair 4 (ventral brush) 
with 12 tufts (twice with 13), each tuft arising 
from the barred area. Anal gills elongate, sub- 
acutely tapered, the dorsal pair 1.2—1.5 the length 
of the anal plate and 1.0-1.3 the length of the 
ventral pair. 

Types.—Holotype: Male (coll. no. 330), geni- 
talia mounted on a slide, U.'S.N.M. no. 61658, 
Birket Shiekh Kunnaf, San’a, Yemen, February 
13, 1951, elevation 7100 feet, collected as a 
pupa from a cement animal-watering trough by a 
well just outside the city walls. Paratypes: Five 
males, 18 females, 1 set associated skins, same 
data as for holotype (coll. no. 330); 3 females, 1 
set associated skins, Wadi Dhahr, 8 miles north- 
west of San’a, Yemen, February 13, 1951, eleva- 
tion 7,000 feet, collected as larvae and pupae 
from a broad open well in which the water level 
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was 15 feet below the surface (coll. no. 3::1); 1g 
larval skins (10 slides), 1 set associated skins, 
Wadi Dhahr, February 11, 1951, collecied as 
larvae from a large cement basin (coll. no. 328): 
1 larval skin, Rouda, 3 miles north of San’a, 
February 15, 1951, elevation 7100 feet, collected 
from a large cement tank (coll. ne. 333). 

The holotype and a portion of the paratypes 
are deposited in the U. 8. National Museum. The 
remainder of the paratypes are in the collections 
of the British Museum (Natural History) and 
of the author. 

Discussion.—According to the classification of 
Edwards (1941: 282), this species is a member 
of the pipiens series of Group B (pipiens group). 
Based on both adult and larval characters, it is 
most closely related to Culex laticinctus Edwards. 
In the adult stage laticinctus differs mainly in 
possessing two or more mesepimeral bristles and 
in many details of the male genitalia. Two 
specimens of the new species possess two lower 
mesepimeral bristles on one side but none were 
observed with this number occurring on both 
sides. The larva of laticinctus differs from that of 
the new species in that the antenna is not uni- 
formly colored, the mentum has only 7-8 lateral 
teeth on a side, the dorsal surface of the siphon is 
straight from near the base when seen in lateral 
view, the pecten teeth are of quite a different 
form; the upper caudal seta (hair 2 or isc) has 
four or more branches, the anal gills are shorter 
than the anal plate, and the ventral brush 
usually has 14 hair tufts. 

Since the only specimens of laticinctus col- 
lected by me in the Yemen were from Ta’izz, a 
locality which lies at the much lower elevation 
of 4,100 feet, it seemed quite reasonable to 
assume that the record of laticinctus from San’a 
given by Edwards (1941: 314) actually refers to 
this species. Upon request Mr. Mattingly of the 
British Museum kindly checked these specimens 
and found them indeed to be mattinglyi. 

In Edwards’s (1941: 284) key to the Ethiopian 
species of the subgenus Culex, this species goes to 
ninagongoensis Edwards and calurus Edwards 
(couplet 35). However, it differs markedly from 
them on the basis of male genitalia. Also, the 
larva of ninagongoensis is strikingly different in 
that the comb is entirely composed of spines. 
The larva of calurus is unknown. 

In the larval key of Hopkins (1952: 246) this 
species will not completely pass the second 
bracket in that, like C. (Neoculex) stellatus van 
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Someren, it has the thoracic integument rather 
densely spiculated. 

It is believed that the unusual development of 
the dististyle alone adequately distinguishes this 
new species from all other known Ethiopian 
Culex. 

This species is dedicated to P. F. Mattingly, 
Department of Entomology, British Museum 
(Natural History), who has contributed so much 
to the modern taxonomy of mosquitoes and who 
has so generously and unceasingly made available 
his time for the help of others. 
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Culex (Neoculex) jenkinsi, n. sp. 

Adult.—A rather small species with sparsely 
haired male palpi, pale yellowish scutal scales, 
postspiracular and prealar scales, and apical pale 
abdominal bands. 

Mate: Wing length approximately 3.5 mm. 
Head: Proboscis dark, apical portion darker than 
the remainder. Palpus longer than the proboscis 
by nearly the length of segment V; dark; a few 
short hairs arising apically on III, along IV, and 
basally on V. Vertex with narrow white scales 
dorsally and broad white scales laterally; up- 


d. 


Culex (Neoculex) jenkinsi. Male genitalia: a, Mesal aspect of right basistyle; b, lateral aspect of 
paraproct; c, ninth tergite; d, sternal aspect of mesosome. 
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right-forked scales pale brownish in color, some- 
what darker laterally. Thorax: Scutum with pale 
yellowish narrow scales, the scales paler in color 
around the margins and on the prescutellar space. 
Scutellar scales narrow, pale. Apn with a. few 
broadened pale scales; ppn usually with some 
narrow white scales. Pleural integument brown- 
ish, without obvious markings. Each of the 
following pleural areas with a patch of broadened 
whitish scales: propleural (very few), postspiracu- 
lar (very few), prealar knob (very few, on lower 
portion of knob), dorsal sternopleural, medio- 
posterior sternopleural, dorsal mesepimeral (con- 
fluent with hair tuft), and medial mesepimeral. 
Prosternum without scales. One lower mesepimeral 
bristle present (one specimen with two bristles 
present on either side). Legs: Coxae each with 
an anterior patch of white scales. Fore and mid 
femora anteriorly dark except for an apical line 
of pale scales; hind femur pale, a dorsal dark 
line from near base that apically widens across 
the anterior surface, an apical line of pale scales. 
Tibiae dark except for apices. Tarsi dark. Fore 
and mid tarsal claws unequal, each unidentate; 
hind equal, simple (from slide mount). Wings: 
Dark-scaled. Upper fork cell approximately 2.2- 
2.5 times longer than its stem. Cross veins 
separated by somewhat more than twice the 
length of posterior one. Abdomen: Tergites II-VII 
with distinct apical pale bands: Sternites pale- 
scaled, baso-lateral dark scaling usually present 
on the more apical segments. Genitalia (fig. 2): 
Tergal surface of basistyle bearing a distinctive 
clump of long apically-twisted setae; subapical 
lobe with two stout rods (probably a and 6) and 
about 5-6 short setae. Dististyle enlarged basally. 
Paraprocts with a subapical lobe. Phallosome 
with lateral plates smooth. Lateral lobes of ninth 
tergite prominent, each bearing from 3-7 promi- 
nent setae; no prominent median lobe. 

FremMaLe: Wing length approximately 3.9-4.4 
mm. Differing from the male as follows: Palpi 
approximately one-fourth the length of the pro- 
boscis, dark. Torus and first flagellar segments 
with white scales. Propleural and postspiracular 
areas with more scales than in male. Upper fork 
cell approximately 2.8 times longer than its stem. 
Tarsal claws equal, simple (slide mount). 

Larva.—Not known. 

Types: Holotype. Male (coll. no. 308), genitalia 
mounted on a slide, U.'S.N.M. no. 61659, El- 
Hauban, Wadi el-Malah, about 3 miles east of 
Ta’izz, Yemen, January 16, 1951, elevation about 
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3,700 feet, collected as larvae from em: rgent 
vegetation in the quiet marginal water of a Ving 
wadi stream. Paratypes: Two males, 5 fei ales, 
same data as for holotype (coll. no. 308); 1 :nale, 
1 female, Wadi Mal el-Ghail, about 14 mile~ west 
of Ma’bar, Yemen, February 7, 1951, elev tion 
about 6,500 feet, collected as larvae from pools 
along small stream flowing from mountain s)ring 
(filamentous green algae present) (coll. no. 325). 

The holotype and a portion of the paratypes 
are deposited in the U. S. National Museum. The 
remainder of the paratypes are in the collections 
of the British Museum (Natural History) and 
of the author. 

Discussion.—Based on the classification of Ed- 
wards (1941: 249), this new species is a member 
of Group B -(Neoculex s. str.). In the Ethiopian 
region Group B includes the following species: 
peringueyt Edwards, seyrigi Edwards, salisburi- 
ensis Theobald, andreanus Edwards, kingianus 
Edwards, kilara Van Someren, and _ rubinotus 
Theobald. Culex coursi Doucet, 1949, described 
from the larva from Madagascar, may belong 
here since the larva resembles that of salis- 
buriensis. 

In Edwards’s key (1941: 253) to the Ethiopian 
species of Neoculex, this species keys to seyrigi 
(female unknown). The adult is similar to the 
description of seyrigi by Edwards (1941: 256) 
except that the scales of ppn are mostly narrow, 
no mention is made of the dorsal mesepimeral 
patch, and all of the tibiae have pale apices. 
The male genitalia differ in having the dististyle 
humped sub-basally instead of straight and taper- 
ing, the two bristles on the dististyle are not as 
near to one another as shown by Edwards (1941: 
fig. 82b), the ninth tergite is not as strongly 
lobed medially and the lateral lobes have 3-7 
bristles each instead of 8-10, and the tips of the 
lateral plates of the mesosome are not tuberculate. 

The larva of seyrigi is unknown but possibly 
coursit Doucet (Madagascar) is the larva of this 
species (Hopkins, 1952: 253). C. seyrigi is known 
only from Madagascar. 

Although distinct, this species shows a close 
relationship to published descriptions of Medi- 
terranean material of Culex (Neoculex) apicalis 
Adams. A re-evaluation of European apicalis 
has been made by P. F. Mattingly and is to be 
published soon. The exact relationships of the 
new species described here will be elaborated in 
that paper. 

This species is dedicated to Dr. Dale W. Jen- 
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kins, Medical Division, Army Chemical Center, 
Maryland, who has contributed so materially to 


our knowledge of medically important insects. 
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—Recent advances in the taxonomy and distribution of Grylloblatta 


(Orthoptera: Grylloblattidae). AsHtEY B. GurNeEy,' U.S. Bureau of Entomology 


and Plant Quarantine. 


This paper summarizes the important de- 
velopments regarding the genus Grylloblatta 
which have come to my attention during the 
past five years. In 1948 I brought together 
the principal taxonomic and distributional 
data on these unusual insects (Gurney, 1948) 
and it is a tribute to the zeal of numerous 
diligent collectors that several extensions of 
the generic distribution have recently been 
made, and at least two new species have been 


found. Best of all, both sexes of the two new * 


species here described are known, and the 
great importance of the male terminalia as 
specific characters is now evident. The con- 
tents of the alimentary canal have been 
removed from specimens of three species 
(rothi, bifratrilecta, sculleni), and notes on 
the results of the examination appear in the 
discussion of those species. Annotations are 
included on several important papers which 
have appeared since my 1948 catalogue was 


' The cooperation of the following persons, who 
have assisted by making specimens and notes 
available, is gratefully acknowledged: Henry K. 
Townes, North Carolina State College; Vincent 
D. Roth, Oregon State College; J. a MacSwain, 
KE. G. Linsley, and Paul Hurd, University 
of California (Berkeley) ; Philip ‘Pister, U. 8. 
Fish and Wildlife Service, Berkelee Calif.; Harry 
P. Chandler, California Division of Fish and 
Game; John A. Chapman, Montana State Uni- 
versity; and W. L. Nutting, Harvard University. 
Thanks are also given to the following University 
of California students who made a special and 
highly successful attempt to find Grylloblatta at 
Sonora Pass, Calif., while engaged in summer 
field activities with Dr. MacSwain: O. R. Ali, 
C. A. Downing, J. J. Drea, S. M. Kappos, 8. 
Katana, J. L. Mallars, and B. Puttler. For several 
days these men worked very hard at a task which 
was difficult and sometimes dangerous, and as a 
result the specimens of bifratrilecta are more 
numerous and complete than the original series of 
or A previously described species of Grylloblat- 
tidae. 


written. Special interest is attached to a 
related new genus from Siberia described by 
Bei-Bienko (1951), whose paper has been 
translated by Miss Ruth Ericson, of the 
Bureau of Entomology and Plant Quaran- 
tine. 

KEY TO SPECIES OF GRYLLOBLATTA 


1. Dorsal valve of ovipositor reaching to middle 
of cercus, or at least to apical half of fifth 
segment; antenna of adult composed of 36 
segments or less, of nymph not over 30... .2 

Dorsal valve of ovipositor not reaching to 
middle of cercus, or beyond base of fifth 
segment; antenna of adult often composed of 
39 or more segments, of nearly mature nymph 
usually more than 30 (northern California, 
Oregon). ¥ 

2. Apical half of male supra- -anal plate symmetri- 

cal or nearly so (Fig. 3) (Washington to Mon- 
tana and northward). i 3 

Apical half of male supra-anal plate asym- 
metrical (Figs. 4, 5) (Oregon, California). .4 

3. Stylus of male about three times as long as 
wide (Fig. 8); antenna of adult with an 
average of less than 30 segments (Alberta, 
British Columbia, Montana) 

campodeiformis campodeiformis Walker 

Stylus of male about four times as long as 
wide (Fig. 8a); antenna of adult with an 
average of more than 30 segments (Washing- 
ton, British Columbia) 

campodeiformis occidentalis Silvestri 

4. Stylus of male attached laterally (Fig. 6); 
male supra-anal plate with left apical corner 
conspicuously developed, lobelike (Fig. 5); 
segments of cerci comparatively short (Figs. 
14, 16) (Oregon).. .rothi, n. sp. 

Stylus of male attached basally (Fig. 7); male 
supra-anal plate with left apical corner angu- 
lar rather than lobelike (Fig. 4); segments of 
cerci comparatively elongate and slender, 
especially the more apical ones (Fig. 15) 
(California) bifratrilecta, n. sp. 

5. (Adult unknown), antenna of nymph composed 
of 36-40 segments; compound eye prominent, 
proportion of greatest length of eye to width 
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of head about as 1:4.4; color of body grayish 
brown (northern California) 

barberi Caudell 
Antenna of nymph normally containing 31-32 
segments; compound eye distinctly smaller 
than above, proportion of greatest length of 
eye to width of head about as 1:5.8; color of 
body light amber, paler than in barberi 
(Oregon) scullent Gurney 


Giylloblatta rothi, n.sp. 
Figs. 1, 5, 6, 10-12, 14, 16 


Male (holotype): Size small for genus; body 
clothed with fine pubescence; major body setae 
less conspicuous than usual for genus. Antennae 
with 29 segments (left), 19 (right, broken); com- 
pound eye large (Fig. 1), longer with respect to 
head size than in C. campodeiformis; pronotum 
with lateral margins noticeably converging pos- 
teriorly, more so than in holotype of sculleni; legs 
comparatively short and stout; leg ratios (length 
divided by width) as follows: front femur, 2.8; 
hind femur, 4.8; front tibia, 5; hind tibia, 9. 

Supra-anal plate borne asymmetrically, so that 
base of left cercus is posterior to right cercus 
(Fig. 5); plate with highly distinctive lobelike 
development of left posterior apical corner; left 
coxite more elongate than in c. campodeiformis, 
oblique mesal margin decidedly rounded rather 
than nearly straight as in latter, pubescent but 
lacking distinctive major setae; right coxite with 
usual pubescence, but lacking strong lateral setae 
such as those of bifratrilecta; left and right styli 
each borne laterally on basal half (Fig. 6); phallic 
sclerites of same pattern as in campodeiformis, 
but differing in details; main phallic sclerite 
with dorsolateral lobe (Fig. 10, dil) about half 
as long as lateral margin below the dorsal cap, 
unlike much shorter lobe in campodeiformis; ven- 
trolaterai iobe (vil) not as produced as in c. 
campodeiformis; apical lobe of accessory sclerite 


Fias. 1-16.- 
formis, male from Gallatin County, Mont., 
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of right phallomere (Fig. 12) rounded and ‘obe- 
like, less elongate and tapering than in c. -am- 
podeiformis (Fig. 13). Cerei without dark 1 :ajor 
setae such as occur in other species, thougl pale 
delicate counterparts appear to occur ami‘! pu- 
bescence; segments relatively short, basai seg- 
ments as in female (Fig. 16), terminal segnients 
(Fig. 14) much shorter than usual for genus 

Coloration: General coloration very pale, much 
of body antimony yellow (Ridgway), grading to 
dark yellow ocher (Ridgway) on dorsal surface of 
abdomen and the posterior half ventrally; anten- 
nae, legs, coxites, and erci lighter (warm buff, 
Ridgway); eyes black. 

Measurements (lengths in millimeters): Body, 
14.5; antenna, 8; eye, 0.53; pronotum, 2.35; 
hind femur,: 3.3; hind tibia, 3.2; cereus, 3.4; 
width of head, 2.4; of pronotum, 2.18; of hind 
femur, 0.7. 

Female (allotype) (specimen relaxed and trans- 
ferred to alcohol after being dry on a pin): 
Differing from male in somewhat larger size, 
proportionately more slender hind tibia, much 
darker color (possibly due to method of preserva- 
tion), and the usual sexual features. Antennae 
with 23 segments (left, broken), 29 (right); leg 
ratios (length divided by width) as follows: 
front femur 3, hind femur 4.9, front tibia 5.7; 
hind tibia 11. 

Abdominal appendages (Fig. 16) with three 
terminal segments of cerci missing, dorsal valve 
of ovipositor apparently reaching to segment 
seven, with weakly developed setae on basal 
half; several transverse fracture lines on middle 
and lower valves (apparently due to breakage). 

Coloration: General body color brown, legs, 
abdomen and its appendages paler and about 
cinnamon; antennae prout’s brown (Ridgway), 
with some irregular paler areas. 


Measurements (lengths in millimeters): Body, 


1, Grylloblatta rothi, male holotype, lateral view of head; 2, G. campodeiformis campodei- 
lateral view of head; 


3, Same specimen as Fig. 2, dorsal view 





of supra-anal plate; 4, G. bifratrilecta, male holotype, dorsal view of supra-anal plate; 5, G. rothi, male 
holotype, dorsal view of supra-anal plate; 6, G. rothi, holotype, lateral view of right coxite and stylus; 
7, G. bifratrilecta, holotype, lateral view of right coxite and stylus; 8, G. c. campodeiformis, male specimen 
from Gallatin County, Mont., lateral view of right coxite and stylus; 8a, G. c. occidentalis, male topotype 
from Mount Baker, Wash., lateral view of apex of right coxite and stylus; 9, G. c. campodeiformis, male 
specimen from Gallatin County, Mont., oblique view of main phallic sclerite; 10, G. rothi, holotype, ob- 
lique view of main phallic sclerite; 11, G. rothi, holotype, lateral view of main phallic sclerite; 12, G. 
rothi, holotype, apical lobe of right phallomere; 13, Gc. campodeiformis, Gallatin County, Mont., apical 
lobe of right phallomere; 14, G. rothi, holotype, terminal three segments of cercus; 15, G. bifratrilecta, 
female allotype, terminal structures of abdomen; 16, G. rothi, female allotype, terminal structures of 
abdomen, (three terminal segments of cerci missing) same sc ale as Fig. 14. (dll-dorsolateral lobe of main 
phallic sclerite; e—apex of copulatory process; st—stylus; vll—ventrolateral lobe of main phallic 
sclerite.) 
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16; antenna, 9; eye, 0.5; pronotum, 2.5; hind 
femur, 3.4; hind tibia, 3.4; width of head, 2.4; of 


pronotum, 2.2: of hind femur, 0.7; of hind tibia, 


0.31. 
Type.—US.N.M. no. 61656. A male from 


Happy Valley, on Century Drive about 15 to 
20 miles south of Sisters, Oreg. Altitude, 6,450 
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feet, about 2,000 feet below lowest snowfields. 
Collected September 12, 1948, by Vincent D. 
Roth. Found in the center of a rotten log about 
214 to 3 feet in diameter while Mr. Roth was 
collecting spiders. “The wood was almost com- 
pletely decayed and it was fairly damp in the 
center. The area around was typical for the 


13. 


Figs. 1-16.—(See opposite page for legend). 
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country, small pine with not too much under- 
growth. There was a stream about 100 feet away 
and a meadow about the same distance” (V.D.R.). 
Mr. Roth also wrote that the specimen was ex- 
posed to the sun but moved slowly. Then it was 
placed in a vial with some damp organic matter, 
and when removed from his pocket a few minutes 
later it had died. Fragments of unidentifiable 
insect material were in the digestive tract. 

Allotype—— A specimen in the U. S. National 
Museum, one of two females reported by Elsea 
(1937). They were found beneath a stone at 
6,500 feet altitude at Crater Lake, Oreg., on 
November 27, 1936. The location of Elsea’s 
second specimen is unknown. Crater Lake is 
approximately 90 miles south of Happy Valley, 
and both localities are sittiated along the eastern 
margin of the Cascade Mountains. 

The shortness of the cercal segments separates 
rothi from all other species except possibly barberi, 
and the character is so distinctive that the 
association of sexes is believed correct. Judged 
by nearly mature nymphs, which appear to 
give a satisfactory indication, barberi has a much 
larger number of antennal segments than rothi. 
The latter is the first of the genus to be found 
with a highly asymmetrical male supra-anal plate. 
The type locality of rothi, Happy Valley, is only 
some 20 miles southeast of McKenzie Pass where 
sculleni occurs, but the nature of the cerci leaves 
no doubt regarding the distinctness of the two 
species, though the male of sculleni is still un- 
known. 

It is a pleasure to name this new species for 
Vincent D. Roth, who for several years has 
shown a remarkable and persistent interest in 
collecting Grylloblatta. 


Grylloblatta bifratrilecta,? n. sp. 
Figs. 4,7, 15 


Male (holotype): Size medium for genus; fine 
body pubescence and major setae moderately 
conspicuous, more so than in rothi; antennae with 
28 segments (left), 30 (right); compound eye 
proportionately smaller than in rothi, about as in 
c. campodeiformis; pronotum with lateral margins 
moderately converging posteriorly; legs much as 
in c. campodeiformis, ratios (length divided by 
width) as follows: front femur, 3.1; hind femur, 
5.7; front tibia, 6.2; hind tibia, 10.8. 

Supra-anal plate borne asymmetrically; plate 


2? Meaning ‘“‘collected by two brothers,’”’ with 
reference to Henry K. and George Townes. 
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with apical half moderately asymmetrics!, with 
apical corners angular, the left corner more pro- 
duced than the right (Fig. 4); left coxite with 
mesal margin broadly rounded, unlike c. ampo- 
deiformis, but less produced than in rothi, g 
major seta on disc of coxite slightly laterad of 
and a little posterior of the middle, another 
major seta near mesal margin at about middle; 
right coxite (Fig. 7) with two major setae; styli 
each borne basally, more elongate than in ¢. 
campodeiformis; main phallic scierite with apical 
lip of copulatory process (e) stouter in lateral 
view than in rothi, dorsolateral and ventrolateral 
lobes much as in rothi; apical lobe of accessory 
sclerite of right phallomere differing from rothi in 
having the lateral margins nearly parallel. 

Measurements (lengths in millimeters): Body, 
20; antenna, 12.5; eye, 0.5; pronotum, 2.8; hind 
femur, 4; hind tibia, 4.3; cercus, 5.9; width of 
head, 2.7; of pronotum, 2.45; of hind femur, 0.7; 
of hind tibia, 0.4. 

Coloration: Body mainly ochraceous _ buff 
(Ridgway); the terga slightly darker than sterna; 
coxites, cerci, and tarsi paler; head and antennae 
darkened to zine orange (Ridgway), latter paler 
in apical third; eyes black. 

Female (allotype): Differing from male in some- 
what more robust body and slightly more elon- 
gate legs, in addition to usual sexual characters. 
Antennae with 31 segments (left), 30 (right); 
leg ratios (length divided by width) as follows: 
front femur, 3.1; hind femur, 6.6; front tibia, 6.4; 
hind tibia, 12.3. 

Abdominal appendages (Fig. 15) with short, 
stout setae well represented on basal half of 
dorsal valves and basal half and ventral margin 
of ventral valve; dorsal valve reaching to seg- 
ment 6 of cercus; major setae of cercus con- 
spicuously developed. 

Coloration: As in male. 

Measurements (lengths in millimeters): Body 
(rather contracted), 17; antenna, 12.5; eye, 0.5; 
pronotum, 3.1; hind femur, 4.6; hind tibia, 4.9; 
cercus, 6; width of head, 3.1; of pronotum, 2.7; 
of hind femur, 0.7; of hind tibia, 0.4. 

Type.—U.S.N.M. no. 61132. Male from Sonora 
Pass, Calif., elevation 9,000 to 10,000 feet, col- 
lected July 20, 1951, by J. W. MacSwain. 
(Sonora Pass is on California Highway 108 about 
50 miles southeast of Lake Tahoe and about 10 
to 15 miles north of the northern boundary of 
Yosemite National Park.) 

Allotype-——U.S.N.M. Female from two miles 
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west of Sonora Pass, Calif., elevation about 
8,600 feet, collected by Henry K. Townes and 
George Townes, July 7, 1948. 

There are 13 paratypic adults, 12 females and 
| male. Five rather large and 25 small nymphs 
are not considered paratypes. All are from Sonora 
Pass, though differing in exact spot, elevation, 
date, and collector. In addition to the allotype, 
the Townes brothers collected one adult female 
and 12 nymphs on July 4, 1948, and 7 females 
and 9 nymphs on July 7, 1948. Dr. MacSwain 
collected one nearly mature female on August 4, 
1948, and the remainder of the series was taken 
by him or his associates in 1951, as follows: June 
27, three nymphs; July 11, one male, two females, 
four nymphs; July 13, one nymph; July 20, 
two females. In addition to the U. S. National 
Museum, paratypes will be deposited at the 
following institutions: Academy of Natural 
Sciences of Philadelphia; Museum of Zoology, 
University of Michigan; University of California; 
California Academy of Sciences. 

The body length of the male paratype is 19 
mm, pronotal length 2.7 mm. Female paratypes 
vary in body length from 17 to 20 mm, in pronotal 
length from 2.7 to 3 mm. The antennae of the 
paratypes which clearly are unbroken (16 anten- 
nae) range in the number of segments from 27 
to 32, with an average of 30.2. Two paratypes 
have the ovipositor reaching only to the apical 
half of the fifth segment of the cercus. Two 
females and a male taken July 11, 1951, are 
noticeably redder than the others, being reddish 
cinnamon-rufous (probably due to some differ- 
ence in preservation). Other adults are com- 
parable to the type and allotype in color. The 
nymphs are paler, the smallest one whitish ex- 
cept for the black eyes. 

Females of bifratrilecta may easily be confused 
with those of campodeiformis campodeiformis, 
though the leg proportions are slightly different. 
The front tibia of c. campodeiformis is propor- 
tionally stouter, with the several pairs of spine- 
like setae along the ventral margins closer to each 
other than in bifratrilecta. The terminal segments 
of the cercus of bifratrilecta are less elongate than 
those of scullent. 

The Townes specimens were found on the 
north-facing slope of the canyon which walls 
Chipmunk Flat near the main highway that 
crosses the Sierras at Sonora Pass. The slope 
includes many cliffs and talus rock slides. The 
grylloblattids occurred by an isolated patch of 
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snow, about 50 by 20 feet located in a depression. 
The majority of specimens were taken near one 
side of the snow patch, where both large rocks 
and gravel occurred. Small nymphs were fairly 
common in the wet gravel, but large nymphs 
and adults were mainly under the larger rocks. 
The zone from about a foot away from the snow 
to about 4 inches in from the margin beneath 
it was preferred habitat. The Towneses also 
observed a good deal of decaying organic ma- 
terial—including a few patches of dead grass and 
blown pine needles, and they found that Collem- 
bola, centipedes and millipedes were common. 

Dr. MacSwain’s 1948 nymph was found just 
below the 9,000-foot level under the retreating 
margin of a snow field on a north-facing slope. 
Specimens taken in June 1951 were at about 
10,500 feet and either were at the margin of 
snow or under large rocks protruding through or 
near the snow. Other 1951 collections were made 
in several situations. Several specimens were 
under large rocks on either side of a stream 
running beneath a snow field. By digging away 
the loose rock and soil, Dr. MacSwain observed 
but was unable to capture two nymphs under a 
large boulder. This boulder was easily 15 feet 
from a large snowfield. 

A night collecting trip was made July 20. 
Four students (Katana, Kappos, Puttler, and 
Downing) accompanied Dr. MacSwain to the 
9,000 foot level by car, from where they climbed 
before dark to the base of some high cliffs. Just. 
before darkness, which fell at 8:30 p.m. (daylight 
saving time), one female and two nymphs were 
found in a rocky crevice in the cliffs. They 
occurred under rocks on the moist side of the 
crevice a distance of several feet from snow and 
running water. Insect fragments found near the 
female suggested that she may have been feeding. 
After dark various patches of snow were ex- 
amined and three adults were taken separately, 
one under the margin of a snow field, and two 
moving over the surface above. The holotype 
was taken at 10 p.m. running over the snow 
about 18 inches from the margin of a large snew- 
field. All the other specimens were either more 
closely associated with the retreating margins 
of snow patches or with places from which snow 
had disappeared. The temperature was warm 
enough so that sweaters were not needed and the 
moon was full but the sky overcast. 

An adult female collected July 20, 1951, had 
many fragments of insects in the digestive tract, 
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especially broken sclerites and parts of legs. 
Pieces of an ovipositor and of a wing from a 
small hymenopteron, possibly a braconid, were 
recognized. Three other adults yielded fragments 
of a spider, of beetles, and the scales of a moth. 
In two small nymphs, 8 and 9 mm long, re- 
spectively, were found fragments of a tiny beetle, 
possibly one of the Pselaphidae, and of a spider. 
Dr. MacSwain informed me that specimens kept 
alive in a refrigerator at a constant temperature 
of 8°C. were fed freshly collected moths which 
were first immobilized by pinching. These speci- 
mens have been noted briefly by MacSwain (Pan- 
Pac. Ent. 29: 62. 1953). 

An attempt to induce matings in captivity 
was abandoned by Dr. MacSwain because the 
male and female concerfted tried to chew each 
other and had to be separated to prevent injury. 


Grylloblatta spp. 


What may prove to be an undescribed form of 
Grylloblatta occurs in Mono County, Calif., near 
the Mammoth Crest. Available material consists 
of a single adult female collected July 8, 1950, 
by Norman Reimers, a University of California 
student then engaged in making a biological 
survey for the U. S. Fish and Wildlife Service. 
The specimen was found at an altitude of about 
12,000 feet, at the base of a snowfield adjacent 
to a small pool in which water temperature was 
about 36°F. The pool is near Lake Dorothy in 
the Upper Convict Basin. On the Mount Mor- 
rison Quadrangle of the U. S. Geological Survey 
topographic maps of the area, the pool is ad- 
jacent to a tiny lake southwest of Lake Dorothy 
on a direct line between Lake Dorothy and Lake 
Virginia, and about three-fourths of the distance 
from Lake Dorothy to the county line between 
Mono and Fresno Counties. 

The specimen is much like bifratrilecta in 
general appearance, but the femora are more 
slender than in Sonora Pass females. There are 
34 (right) and 33 (left) antennal segments, re- 
spectively, which is slightly more than have been 
found in bifratrilecta. Until more material is 
available, preferably including a male, it is de- 
sirable to postpone any definite judgment regard- 
ing the status of this population. 

The Mammoth Crest is located in the area of 
the Mammoth Lakes and Devil’s Postpile Na- 
tional Monument, and it forms an offshoot from 
what is considered the main crest of the Sierra 
Nevada Range. It is about 70 miles southeast of 
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Sonora Pass, suggesting that the distance and 
more especially the location rather apart from 
the main Sierra Nevada Range may have con- 
tributed to the development of a form :t least 
subspecifically distinct from bifratrilecta. 

Thanks to Harry P. Chandler, of Rec Bluff, 
Calif., I have learned that he and his associates 
have collected Grylloblatta at several localities in 
the area surrounding Mount Lassen, ani it is 
to be expected that they will publish on their 
discovery. It would naturally be suspected that 
the population might represent G. barberi Caudell, 
the type locality of which is some 25 miles or 
more south of Mount Lassen.’ Unfortunately, 
the type series of barberi consists of nymphs only, 
though several specimens are nearly mature, 
Through Mr. Chandler’s kind cooperation, I 
have examined some of the new material, in- 
cluding both male and female, but I am un- 
certain whether the specimens represent barberi. 
The discovery of a mature male at the type 
locality of barbert is highly important to a 
thorough comparison and resulting sound deci- 
sion regarding the identity of populations in 
northern California. 


Grylloblatta sculleni Gurney 
Grylloblatta sculleni Gurney, Pan-Pac. Ent. 13: 
164, figs. 7-11. 1937. Type locality by original 
designation: Scott Camp (6,600 feet altitude), 
Three Sisters, Cascade Mountains, Oreg. 


One adult female and 48 nymphs, collected 
at the type locality October 11-12, 1952, by 
Vincent D. Roth, have been examined. The 
adult is much paler than the holotype. The 
ovipositor extends to the base of the fifth segment 
of the cercus, slightly longer than in the holotype, 
and both specimens have 39 segments in the 
right antenna and 32 in the apparently unbroken 
left antenna. Regardless of the contraction or 
extension of the terminal terga, which accounts 
for some difference in the respective positions of 
the ovipositor and cerci, the cerci of sculleni 
proportionally are distinctly longer than those of 
bifratrilecta. The nymphs here recorded include 
numerous specimens of both sexes. The antennae 
of two pairs of nymphs ranging from 13 to 15 
mm in body length have 35 to 38 segments. 
The smallest nymph is 4 mm long. 

3 The type locality of barberi is about 20 miles 
southwest of Westwood, Calif., near an entrance 
of the Sunnyside Mine, on the North Fork of the 


Feather River just above the junction of Butte 
Creek and about 3 miles below Seneca. 
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The type locality consists of talus slopes which 
terminate a small valley a hundred yards wide 
and a few hundred yards long just above the 
Sunshine Shelter on the slope between the North 
and Middle Sister. The valley faces south and 
the talus slopes are mainly on the westerly part 
and present a very rocky path to the treeless 
sides of the Middle Sister. 

Mr. Roth writes regarding his collection: ‘The 
majority of the specimens were obtained from 
under rocks within 114 feet from the snow and 
ice, and one specimen was collected on the snow 
under a large rock. The microhabitat most suit- 
able for the insects seemed to be one which was 
damp but not wet, cold but not freezing, 
where there were loose rocks and some 
At the base of one talus slope where the rocks 
were partly silted in, no specimens were found. 
Since the grylloblattids are considered to have 
nocturnal habits, I visited the talus slope from 
which I collected most of the specimens about 
7 p.m., after the sun had disappeared. Only one 
specimen was seen during a half hour searching 
and that was on a rock about 4 inches from the 


and 
soil. 


snow.” 

Several arthropods were found by Mr. Roth 
in the same environment with sculleni, either on 
or beneath rocks at the snowline. A fungus gnat 
which occurred in fairly large numbers on the 
rocks and which did not seem inclined to fly, 
has been identified by Alan Stone as a new 
species of Boletina (Fungivoridae), a staphylinid 
by M. H. Hatch as Phloepterus sp., and a centi- 
pede by R. V. Chamberlin as Linatenia chionophila 
(Wood), ‘‘a characteristically northern form, wide- 
spread across Canada and the northern United 
States.’’ M. C. Lane identified an elaterid larva as 
Hypolithus nocturnus (Esch.), and Clarence J. 
Goodnight identified two phalangids as Sabacon 
crassipalpe (LL. Koch) and referred to them as a 
cireumboreal form often found in cold areas. 

A nymph 8 mm long had many insect frag- 
ments in the digestive tract, including pieces 
appearing to be from the wing of a fly, and the 
antenna apparently from a tiny beetle. It seems 
quite possible that Boletina sometimes serves as 
food for G. sculleni in this locality. 


Grylloblatta campodeiformis campodeiformis 
Walker 
Figs. 2, 3, 8, 9, 13 
Grylloblatta campodetiformis Walker, Can. Ent. 46: 
93-99, figs. 1-7. 1914. Type locality by original 
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designation: Sulphur Mountain, near Banff, 
Alberta. 


New distribution records: Missoula, Missoula 
County, Mont., 3,700 feet, February 11, 1950 
(1 female); same, about 3,500 feet, April 12, 
1953 (1 male, 1 female), (taken separately under 
surface rocks at base of rock slide, temperature 
34°F.); Mission Mountains, Lake County, Mont., 
7,500 to 10,000 feet, September 14, 19, 20, 1952 
(1 female, 9 nymphs); vicinity of Holland Look- 
out, Swan Valley, Lake County, Mont., at sum- 
mit and localities between there and three miles 
to the north, elevations from about 6,500 feet 
to 10,400 feet at summit, October 4, 1952 (5 
males, 7 females, 14 nymphs). All collections 
were made by John A. Chapman, of the Depart- 
ment of Zoology, Montana State University. 

Previous Montana records have been sum- 
marized and the localities shown on a sketch 
map (Gurney, 1948, pp. 90-91). Until now, 
Montana records from west of the Gallatin Can- 
yon have been limited to one large male nymph 
taken on the snow January 26, 1947 by W. L. 
Jellison along the East Fork Road, 10 miles east 
of Sula, Ravalli County. Three counties in a 
vertical tier along the Rocky Mountains of west- 
ern Montana are now represented. The wide- 
spread character of the distribution is shown by 
the individual localities in the Mission Moun- 
tains area at which Mr. Chapman found speci- 
mens, as follows: McDonald Peak, about 10,000 
feet; North Branch of the Mission Basin, about 
8,000 feet; in the Duncan Lake Drainage, about 
7,500 feet. Mr. Chapman found an adult female 
beneath a board in the yard of his home near 
Missoula on April 12, 1953. The 16 adults here 
recorded have a total of 24 unbroken antennae 
which range in number of segments from 26 to 
29 (average, 28.5). As many as 30 segments 
appear to be uncommon in c. campodeiformis. 


ANNOTATED LIST OF REFERENCES 


1. Ber-Brenxo, G. Ia. A new representative of 
orthopteroid insects of the group Grylloblat- 
toidea (Orthoptera) in the fauna of the USSR. 
Ent. Obozr. 31 (3-4): 506-509, 4 figs. 1951. 
(In Russian.) 


Grylloblattina djakonovi, n. gen., n. sp., described from a 
single female found Sept. 20, 1934, by A. M. Djakonov in a rot- 
ting tree stump in woods at [? Island] of Petrov in the [? bay] of 
Siaukh near the mouth of the river Sudzukh, southern Maritime 
Provinces [of Siberia]. (The locality, ascertained through the 
cooperation of consultants in the Slavic Room of the Library of 
Congress, is approximately 90 miles east of Viadivostock, at 
latitude 42° 52’ N. This first locality for the Grylloblattidae 
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from the Asiatic mainland is about 200 miles farther north than 
localities in northern Honshu at which Galloisiana has been 
taken, but some 400 miles south of British Columbian habitats 
of Grylloblatta. The genus is most closely related to Galloisiana 
and is especially distinguished by 5-segmented cerci, the apical 
segment of which is specialized. The latter is widened toward 
the apex, but is conically and strongly narrowed and finally is 
cylindrical to the apex.—A.B.G.) 


2. CAMPBELL, Matruew G. Notes on Grylloblatta 
at Kamloops. Proc. Ent. Soc. British Colum- 
bia 45: 1-5. 1949. Presented posthumously, 
with editorial notes by G. J. Spencer. 


Detailed notes from the personal observations of an amateur 
entomologist who collected numerous specimens at Kamloops, 
B. C., and maintained cultures in the basement of his home. 
The conditions of the natural habitat and those of the culture 
containers are carefully explained. It is suggested that in cul- 
tures soft rotted humus among loose stones is a good medium, 
with temperatures between 20 and 40° F. It is emphasized that 
the Kamloops population can survive higher temperatures than 
the one in Alberta (typical campodeiformis), and that exposure 
to 26° F. is fatal. (It is important that the taxonomic status of 
the Kamloops population be re-examined by carefully com- 
paring Kamloops males, when available, with those of G. c. 
occidentalis.—A.B.G.) 


3. CuHoparpb, Lucten. Notopléres, pp. 587-593, figs. 
232-235. In Traité de Zoologie 9: 1117 pp. 
1949. Edited by Pierre P. Grassé. 


A brief summary in keeping with the reviews of other groups 
in this basic French text and reference book. No original data 
apparently. One of the best summaries to be found in a general 
book. 


4. Epwarps, GeorGE A., AND NuttTinG, WILLIAM 
L. The influence of temperature upon the 
resptration and heart activity of Thermobia 
and Grylloblatta. Psyche 57: 33-44. 1950. 


The oxygen consumption, heart rate, and activity at various 
temperatures were determined, in the case of Grylloblatta based 
on specimens from Montana. “‘Grylloblatia is normally active 
from —2.5 to 11.3 degrees C. At lower temperatures activity is 
decreased and ut higher temperatures activity is increased until 
at 18 degrees the animals become stuporous and at 20.5 degrees 
irreversibly damaged by heat.’’ These insects are 
“strictly poikilothermal in that they make no metabolic adap- 
tations to offset unfavorable temperatures.” 


become 


5. Evsea, J. E. A new locality for Grylloblatta. 
Pan-Pacifie Ent. 13: 57. 1937. 

6. GurRNeEyY, ASHLEY B. The taronomy and distribu- 
tion of the Grylloblattidae. Proc. Ent. Soc. 
Washington 50: 86-102, 11 figs., 4 text-figs. 
1948. 

7. Jupp, W. W. A comparative study of the pro- 
ventriculus of orthopteroid insects with refer- 
ence to use in taronomy. Can. Journ. Res. 
(sect. D) 26: 93-161, 98 figs. 1948. 
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The proventriculus of Grylloblatta is compared t: that of 

other orthepteroids. In Grylloblatta it is described as 0! slobular 

shape, with 12 longitudinal folds in the intima and two ranks of 


12 pyramidal ‘‘teeth”’ each at its posterior end. 


8. Nutrine, WitiiaM L. A comparative ana/omical 
study of the heart and accessory struct res of 
the orthopteroid insects. Jour. Morp!i. 89: 
501-598, 21 pls. 1951. 


A valuable, basic study of the heart in all princips groups 
of orthopteroids. The position of Grylloblatta at the base of the 
saltatorial Orthoptera is strongly suggested. The incurrent- 
excurrent system in this insect “illustrates the basic «ncestral 
plan from which all of the orthopteroid variations may well 
have been derived,”’ though the author does not conclude that 
Grylloblatta is the ancestral orthopteroid. 


9. PLetscu, D. J. The alpine rock crawler, Gryllo- 
blatta campodeiformis Walker, in Montana. 
Proc. Montana Acad. Sci. 5 and 6: 17-20, 
1947. 


Grylloblatia collections made in Montana are reviewed, the 
first specimen having been found by Fred Skoog in 1936 in the 
Gallatin Canyon south of Bozeman. Nearly all Montana speci- 
mens have been taken in the fall, suggesting that the conditions 
of spring and summer are unfavorable for G. campodciformis 
in the portions of rock slides and other habitats that are near 
the surface. In the extreme northwestern corner of Yellowstone 
National Park, Wyoming, a single specimen was found in May 
1939. An ecology class from Montana State College established 
a study plot of 119 square yards at 7,500 feet altitude in the 
Bridger Mountains 20 miles north of Bozeman. It is moderately 
wooded, with a coarse rock slide on an incline of 20 degrees from 
the horizontal. The total specimens resulting from one visit 
during each of five years (October or early November, 193%- 
42) was 121 (18 adults, 103 nymphs). One specimen occurred 
at least a foot above ground level in a rotten stump. Rarely 
does more than one specimen occur under the same stone, and 
ants and other insects seldom are found with Grylloblatta. Adults 
seldom occur under small stones, though rarely they have been 
found beneath stones as small as 2 x 3 x 4 inches. 


10. Wacker, E. M. On the anatomy of Grylloblatta 
campodeiformis. Walker. The organs of di- 
gestion. Can. Journ. Res. (sect. D), 27: 309- 
344, 1 pl., 14 figs. 1949. 


A detailed description of digestive organs, with special at- 
tention to the proventriculus. The latter is much different from 
that of the Ensifera in that there are 12 longitudinal divisions 
characterized by flexible, backwardly directed lamellae instead 
of six divisions armed with columns of complex sclerotized teeth. 
The Ensifera have the most powerful and elaborate system of 
hard toothlike structures on the internal lining of the proven- 
triculus of any group of orthopteroid insects. The proventricu- 
lus of Grylloblatia is believed to serve as a regulatory valve and 
also possibly as a propulsive organ for the movement of food 
through the digestive tract. It is concluded that (1) the gryl- 
loblattids are the nearest relatives of the Ensifera, but differ 
too widely to be included within that group, and (2) the salta- 
torial habit has been independently evolved in the Ensifera 
and Caelifera. 
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SETZER: FOUR NEW MAMMALS 333 


MAM MALOGY .—Four new mammals from the Anglo-Egyptian Sudan. Henry W. 


SeTzeR, U.S. National Museum. 


Through the efforts and cooperation of 
the United States Naval Medical Research 
Unit No. 3 and John S. Owen, formerly 
district commissioner of Torit District, 
Equatoria Province, a large collection of 
mammals has been made available through 
the Chicago Natural History Museum for 
study. The specimens, here designated as 
types, are a part of a larger collection pur- 
chased by Harry Hoogstraal from John S. 
Owen for the Chicago Natural History 
Museum. The only specimens previously 
reported from this province were obtained 
by the Smithsonian Roosevelt African Ex- 
pedition of 1909-1910 near Nimule and 
Lado, which were then politically a part of 
Uganda. The bulk of the present collection 
was made near Torit and in the Imatong 
Mountains, both of which lie on the east 
side of the province. Capitalized color terms 
are from Ridgway’s Color standards and color 


nomenclature. All measurements are in 
millimeters. 
Graphiurus murinus sudanensis, n. subsp. 


Type.—Chicago Natural History Museum, no. 
79429, adult female, skin and skull, from Torit, 
Equatoria Province, Anglo-Egyptian Sudan. Ob- 
tained December 4, 1951, by J. S. Owen; original 
number, 2143. 

Specimens examined.—Twelve, from Equatoria 
Province; Torit, 11; Obbo, 1. 


Distribution —Known only from the above 
localities. 
Diagnosis.—Hairs of upper parts with a broad 


basal plumbeous band, a narrow subterminal 
band of Clay Color, and then finely tipped with 
black; color darkest on top of head; hairs of 
shoulders with a basal plumbeous band and a 
broad terminal band of Cinnamon-Buff, thus 
giving the animal a “‘collared’’ appearance; black 
orbital rings conspicuous; cheeks, belly and dorsal 
surface of hind feet whitish; chest, throat and 
inside of forelimbs strongly washed with Mikado 
Brown; tail brownish gray, most hairs white 
tipped; dorsal surface of hands brownish. Brain- 
ase. vaulted; width across zygomatic arches 
greatest at middle; upper toothrows parallel; 
auditory bullae strongly inflated ventrally; ex- 
ternal pterygoid processes widely flaring. 


Measurements of type specimen.—Total length 
175; length of tail 82; length of hind foot 18; 
condylobasal length of skull 22.2; greatest zy- 
gomatic width 14.6; least interorbital width 4.2; 
crown length of upper toothrow 3.1; condyloin- 
cisive length 23.8; length of nasals 9.6; width of 
rostrum at level of infraorbital foramen 5.6. 

Comparisons.—Graphiurus murinus sudanensis 
differs from G. m. griseus from the Isiola River, 
British East Africa, in that the braincase is 
less vaulted; the width across the zygomatic 
arches is greater; the rostrum is wider; the nasals 
are more rounded anteriorly; the auditory bullae 
are smaller but more inflated ventrally; the 
upper toothrows are parallel instead of divergent 
anteriorly. The color is lighter throughout and 
the hairs of the tail are white tipped and not 
concolor. 

From Graphiurus murinus saturatus, as known 
from Kaimosi, British East Africa, G. m. sudanen- 
sis differs in that the bullae appear larger antero- 
posteriorly but equally inflated ventrally; width 
across zygomatic arches less, the widest point 
being, in general, near the middle of the arch 
and not near the temporal root; the rostrum is 
narrower; the least interorbital width is generally 
less. Dorsal color is lighter; the tail is brownish 
gray instead of brownish; there is more white on 
the cheeks; and the belly instead of being strongly 
washed with buff is whitish. 

From Graphiurus parvus parvus and G. p. 
dollmani, G. m. sudanensis differs in being de- 
cidedly larger and darker in color. 

From Graphiurus christyi, as known from 
Medje, Belgian Congo, G. m. sudanensis differs 
in having the braincase less vaulted; the width 
across the zygomatic arches less; the rostrum 
narrower; the nasals not projecting so far pos- 
teriorly; the auditory bullae larger and more 
inflated; the upper toothrows parallel and not 
diverging anteriorly. The color is lighter; the 
white markings of the face are present; and the 
hairs of the belly are more broadly tipped with 
white. 

No specimens of Graphiurus butleri are avail- 
able for comparison, but on the basis of published 
measurements it appears that G. m. sudanensis is 
smaller; the skull is shorter and narrower; the 
interorbital constriction is less; the nasals are 
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markedly shorter; and the upper toothrow is 
shorter. 

Specimens of Graphiurus orobinus are not avail- 
able for comparison, but it seems to me that 
because of its extremely short hind foot this 
species is in no way related to G. m. sudanensis. 

From the type of Graphiurus personatus, G. m. 
sudanensis differs in being markedly larger and 
graver. 

Remarks.—Even though actual intergradation 
cannot be demonstrated with allied races of 
Graphiurus murinus, the majority of the charac- 
ters of the Sudanese specimens place them in 
that species. It may well be that as additional 
specimens are acquired, the species christyi and 
butleri will be shown to igtergrade with adjacent 
races of murinus. 

It is interesting to note that all the specimens 
except two were taken in native huts. The two 
exceptions were taken from a tree in the savanna. 


Otomys orestes giloensis, n. subsp. 


T ype.—Chicago Natural History Museum, no. 
73901, adult female, skin and skull, from Gilo 
(long. 32° 50’ 38” E., lat. 4° 2’ N.), Imatong 
Mountains, 6,500 feet, Torit District, Equatoria 
Province, Anglo-Egyptian Sudan. Obtained 10 
November 1952 by J. 8S. Owen; original number, 
2278. 

Specimens examined.—Nine, all from Gilo. 

Distribution Known only from the type lo- 
cality. 

Diagnosis.—Over-all coloration of upper parts 
Olive Brown shading into the plumbeous belly; 
no sharp line of demarcation between upper parts 
and belly; plumbeous of belly washed with buff. 
Tail black above, buffy gray below, the colors 
not sharply separated. Rostrum of skull relatively 
long and narrow; nasals not greatly expanded at 
tip; interorbital region relatively wide; bullae 
relatively large; upper toothrow relatively long. 

Measurements of type specimen.—Length of 
head and body 161; length of tail 71; length of 
hind foot 28; length of ear from crown 17; 
condyloincisive length of skull 34.7; alveolar 
length of upper toothrow 8.8; length of anterior 
palatine foramins 6.6; width across zygomatic 
arches 18.5; least interorbital width 4.6; length 
of nasals 15.7. 

Comparisons.—From the type of Otomys orestes 
dollmani, O. 0. giloensis differs in darker color, 
larger body, and longer hind foot. The rostrum 
is longer and narrower; the nasals less expanded 
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distally; the interorbital region wider; th: upper 
toothrow longer; the auditory bullae larger and 
more inflated; the width across the zygomatic 
arches greater; and the wings of the mesvptery- 
goid less flaring. 

From Otomys orestes orestes as known by speci- 
mens from Mount Kenia, British East Africa, 
O. o. giloensis differs in generally darker colora- 
tion and somewhat smaller hind feet. The skull 
differs in wider interorbital region; nasals less 
flaring anteriorly; anterior palatine foramina 
shorter; auditory bullae smaller but. relatively 
more inflated ventrally; and upper toothrow 
shorter. 

Remarks.—This new subspecies is well marked 
both in coior and in cranial characters. In mor- 
phological characters it is closer to O. 0. dollmani 
than to the nominate race. All of the specimens 
in the type series show the six laminae of M?’, 
which appear to be typical of the orestes, irroratus, 
kempi section of the irroratus group as defined 
by Ellerman in The families and genera of living 
rodents, vol. 2. 


Mus triton imatongensis, n. subsp. 

T ype.—Chicago Natural History Museum, no. 
79535, adult male, skin and skull, from Gilo 
(long. 32° 50’ 38” E., lat. 4° 2’ N.), Imatong 
Mountains, Torit District, Equatoria Province, 
Anglo-Egyptian Sudan. Obtained January 18, 
1952, by J. S. Owen. 

Specimens examined.—Twelve, all from Gilo. 

Distribution.—Known only from the type lo- 
cality. 

Diagnosis.—Upper parts Warm Sepia in over- 
all tone; hairs finely tipped with Saccardo’s 
Umber; belly, throat, chin, upper lips, and ventral 
surfaces of forelegs whitish with hairs plumbeous- 
based and lightly washed with buffy; dorsal 
surfaces of hands and feet blackish. Skull with 
narrow interorbital region; auditory bullae rela- 
tively large; upper toothrow relatively short; 
interpterygoid space relatively wide. 

Measurements of type specimen.—Length of 
head and body 69; length of tail 53; length of 
hind foot 16; length of ear from crown 7; con- 
dyloincisive length of skull 19.5; width across 
zygomatic arches 10.3; length of nasals 7.8; least 
interorbital width 3.9; length of upper toothrow 
3.7. 

Comparisons.—Mus triton imatongensis differs 
from M. t. triton, as represented by the type and 
type series of Mus naivashae Heller, from the 
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Aberdare Mountains, British East Africa, in: 
Color generally darker, that is with less yellow 
in the pelage; skull with markedly larger builae; 
shorter maxillary toothrow and narrower in- 
terorbitum; more vaulted and less laterally ex- 
panded cranium. 

The only other form with which Mus triton 
imatongensis might be confused is Mus muscu- 
loides, from which it may be distinguished by the 
plumbeous instead of pure white belly. 

Remarks.—The specimens in the type series 
were all taken in grassy situations either in 
coffee plantations or along forest streams. The 
outstanding characters separating M. t. imaton- 
gensis from the nominate race are in the develop- 
ment of the auditory bullae and the vaulting of 
the cranium. These two characters may be of 
specific importance, but I feel that it is better to 
refer these animals to Mus triton to which they 
are closely related. 

Mus bellus aequatorius, n. subsp. 

Type.—Chicago Natural History Museum, no. 
79510, adult female, skin and skull, from Torit, 
Torit District, Equatoria Province, Anglo-Egyp- 
tian Sudan. Obtained by J. 8S. Owen, March 1, 
1952. 

Specimens examined. 
29, Ikoto, 1; Obbo, 1. 

Distribution —Known only from the above 


localities. 


Thirty-one, from: Torit, 


Diagnosis—Coloration of upper parts Clay 
Color strongly intermixed with black; Clay Color 
purest on cheeks, above eyes, a thin band on 
upper arm, and a thin line between the dorsal 
color and the belly. Dorsum with conspicuous 
wide blackish stripe, almost lacking Clay Color, 
from tip of nose to base of tail. Belly, hands, feet, 
throat, chin, hips, and postauricular and sub- 
auricular spots pure white. Rostrum and _in- 
terorbital region of skull relatively narrow; maxil- 
lary toothrow short; sides of anterior palatine 
foramina not flaring. 


Measurements of type specimen.—Total length 
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82; length of tail 32; length of hind foot 11; 
length of ear 7; condyloincisive length of skull 
15.9; crown length of upper toothrow 2.8; width 
across zygomatic arches 8.8; least interorbital 
width 3.1; length of nasals 6.2; width of rostrum 
at level of infraorbital foramen 2.2. 

Comparisons.—From the type of Mus bellus 
gondokorae, M. b. aequatorius differs in darker, 
more clearly defined dorsal stripe; less yellow in 
pigmented areas; pronounced subauricular and 
postauricular spots as opposed to a minute sub- 
auricular and no postauricular spot in M. b. 
gondokorae; rostrum narrower; toothrow shorter; 
lateral margins of anterior palatine foramina 
nearly straight rather than bowed laterad; in- 
terorbital region narrower. 

Mus belius aequatorius differs from the type of 
M. b. enclavae in: Color lighter in all respects 
but with the dark dorsal stripe more pronounced; 
postauricular and subauricular spots conspicuous 
(there is only a suggestion of the subauricular 
spot in M. b. enclavae); rostrum narrower; upper 
toothrow shorter; auditory bullae larger; in- 
terorbital region narrower; width of skull at 
level of temporal root of zygomata narrower; 
wings of pterygoid less flaring. 

Remarks.—Most of the specimens examined 
came from savanna, but a few were taken in 
buildings occupied as a laboratory at Torit. 

One specimen from Obbo is intermediate ip 
color between M. b. aequatorius and M. b. en- 
clavae and has only a faint subauricular spot as 
in the latter. The skull, however, is like that of 
aequatorius in all critical characters. This speci- 
men is, therefore, referred to aequatorius but is 
not considered to lie within the normal range of 
variation of the typical form. 

The most outstanding character of this new 
subspecies is the pronounced white band below 
and in back of the ears. This one character alone 
separates M. b. aequatorius from M. b. enclavae 
and M. b. gondokorae. In none of the subspecies 
from British East Africa does this white spot 
show so conspicuously. 
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ZOOLOGY .—Three new species of coccidia from the Canada goose, Branta can .iden- 


sis (Linné, 1758). Marton M. Farr, U.S. Bureau of Animal Industry. 


municated by E. W. Price.) 


For several years the Zoological Division 
of the Bureau of Animal Industry and the 
Disease Section of the U.S. Fish and Wildlife 
Service have been cooperating in a study to 
determine the cause or causes of mortality 
among Canada geese overwintering at Pea 
Island National Wildlife Refuge, which is 
located in North Carolina. During this in- 
vestigation three species of coccidia, appar- 
ently not heretofore described, were recov- 
ered. The descriptions of these species, as 
well as notes on the life cycle of one of the 
species, are given in this paper. 

Critcher (1950) reported Eimeria truncata 
(Railliet and Lucet, 1891) from the Canada 
goose on Pea Island National Wildlife Refuge 
and suggested that this parasite might be 
a factor in mortality among Canada geese 
there. Levine (1951) described Limeria mag- 
nalabia from Branta canadensis interior on 
Horseshoe Lake Game Refuge, Illinois. In 
1952, he gave a brief description of another 
new species, Eimeria brantae,' from the lesser 
Canada goose, Branta canadensis leucopareia. 


Eimeria hermani, n.sp. Figs. 1, 2 


Sporulated oocyst—17.5 to 19.5u by 24.3 to 
27.64; most frequently 18.9 by 25.64. Shape 
index (width divided by length) 0.64 to 0.76; 
most frequently 0.71. Shape ovoid, slightly flat- 
tened at one end. Micropyle prominent, 3.2u in 
diameter, located at narrower flattened pole of 
oocyst. Oocyst wall colorless, thick, smooth; 
composed of two layers which are not easily 
distinguished unless wall is broken as shown in 
Fig. 2. Outer layer 0.95 thick, slightly thinner at 
micropyle; inner layer 0.4u thick, expanding 
around micropyle into irregular lobes which hang 
down into oocyst. A dark line of refraction is 
visible within wall of sporulated oocyst, par- 
ticularly at end opposite micropyle; this may 
represent an inner membrane, although none was 
seen when wall was broken. No oocystic residual 
body and no polar body seen. Sporocysts 7.6 to 
9.4u by 13.5 to 14.1u; each slightly pointed at 

! After this paper was submitted, a description 
and figure of the unsporulated oocyst of E. brantae 
from the feces of Branta c. parvipes were published: 
LevINE, N. D. A review of the coccidia from the avian 
orders Galliformes, Anseriformes and Charadrii- 


formes, with descriptions of three new species. Amer. 
Midl. Nat. 49 : 696-719. 1953. 


Com- 


ends, with thin wall, an inconspicuous Stiedg 
body, and finely granular sporocystic res:duum 
dispersed around sporozoites. Each spo: ozoite 
elongated, rounded at one end and pointed at the 
other, and doubled over within  sporocyst, 
Nucleus of sporozoite almost centrally located, 
being a little nearer rounded posterior end. A 
large ellipsoidal refractile body fills rounde: end 
of sporozoite and a smaller spherical, refractile 
body is just anterior to nucleus. Under favorable 
conditions (e.g., when slide is gently warmed) 
sporozoites move about vigorously within sporo- 
cyst. Sporulation is completed within 48 hours at 
room temperature. 

Prepatent period.—Five days. 

Hosts—Branta canadensis (type host); Anser 
anser (experimental host). 


Location.—Throughout small intestine. 
Localities —Pea Island National Wildlife Ref- 
uge, North Carolina (type locality); Seney 


National Wildlife Refuge, Michigan. 

This species is named in honor of Dr. Carlton 
M. Herman, U. S. Fish and Wildlife Service. 

Table 1 is a chart of the species of Eimeria 
reported from ducks and geese. Reference to this 
chart shows that E. hermani is readily differen- 
tiated from all other species, except, perhaps, E. 
brantae Levine, 1952. However, the oocysts of £. 
hermani are in general larger than those of £. 
brantae.2 Since the description of EF. brantae is too 
inadequate for identification, the present species 
is considered as new. 


Eimeria striata, n.sp. Fig. 3 


Sporulated oocyst.—13.7 to 18u by 18.9 to 
23.64; majority varying between 15.5 to 17.5 
by 20.2 to 22.9u. Shape index 0.65 to 0.86, 
majority 0.72 to 0.78. Shape elliptical to ovoid; 
micropyle prominent, 2.74 in diameter. Oocyst 
wall thick, composed of two layers; outer layer 
pale yellow, finely striated and pitted, about 
0.95u thick, slightly thinner at micropyle; inner 
layer smooth, coloriess, about 0.4u thick, expand- 
ing slightly at micropyle. One or more refractile 
polar granules present but no oocystic residuum 
observed. Sporocysts 7 to 8u by 10 to 12, each 
with a small Stieda body at one end; the other 

2 At the micropvle the oocyst wall of E. hermani 
is slightly flattened, and the inner layer of the wall 
is expanded into irregular lobes, while Z. brantae is 
not flattened and the expanded portion of the inner 
wall is apparently smooth. 
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end rounded or slightly pointed; coarsely granular 
sporocystic residuum present. Sporozoites elon- 
gated and doubled over within sporocyst, at least 
2 refractile bodies within each sporozoite. Spor- 
ulation completed within 72 hours at room tem- 
perature. However, polar bodies do not usually 
appear until a day or two after sporulation has 
been completed. 

Prepatent period.—A few oocysts on fifth day, 
major shower on sixth day. 

Hosts.—Branta canadensis (type host); Anser 
anser (experimental host). 
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Location.—Small intestine. 

Localities.—Pea Island National Wildlife Ref- 
uge, North Carolina (type locality); Seney Na- 
tional Wildlife Refuge, Michigan. 

Eimeria striata most closely resembles Eimeria 
magnalabia Levine, 1951. However, the oocyst 
of E. striata has one or more polar bodies, each 
sporocyst has a small Stieda body, the pale 
yellow outer layer of the oocyst wall becomes 
thinner around the micropyle and the colorless 
inner layer becomes thicker around the micropyle. 
On the other hand the FZ. magnalabia oocyst has 
neither polar bodies nor Stieda bodies, the brown- 





20 


7 








Figs. 1-4. 





1, Eimeria hermani, n. sp., sporulated oocyst; 2, Eimeria hermani, n. sp., broken oocyst 


showing the two layers of the wall; 3, Eimeria striata, n. sp., sporulated oocyst; 4, Eimeria fulva, n. 


sp., sporulated oocyst. 
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ish-yellow outer layer of the oocyst wall is 
expanded into thick lobes around the micropyle, 
and the colorless inner layer was visible only at 
the end opposite the micropyle. 


5 to 6 
days 

5 to 6 
days 
(Kotlan, 
1933) 


Eimeria fulva, n.sp. 
| Fig. 4 
| 


days 
(Kotlan, 
| 1933) 


| (Ridala, 


3 days 
1 to3 


| 1936) 


Sporulated oocyst.—20.2 to 25.2 by 25.6 to 
32.44; most frequently 21.6 by 29.74. Shape 
index 0.64 to 0.85, majority varying between 
0.71 and 0.77. Shape usually broadly ovoid, 
oceasionally almost pyriform, slightly flattened 
at narrower pole. Micropyle prominent, 3.3 to 
| 4u in diameter, located at narrower pole. Oocyst 
wall 2-layered; outer layer pitted and trans- 
| versely striated, brownish yellow in color, lu 

thick and slightly thinner at micropyle; innet 
| layer smooth and colorless, 0.64 thick and ex- 
panding into a rather smooth ridge around micro- 
| pyle. A dark line of refraction is present within 

inner surface of oocyst wall, especially evident at 
end opposite micropyle; this may represent an 
inner membrane. A large refractile polar granule 
is usually present at narrower pole of sporulated 
oocyst. Sporocysts 8.3 to 9.74 by 13.5 to 14.8y, 
pointed at both ends, each sporocyst with a 
prominent Stieda body. A coarsely granular 
sporocystic residuum partially obscures elongated 
sporozoites which are doubled over within sporo- 
cyst. Sporulation completed within 72 to 96 
hours at room temperature. 

Developmental stages.—Experimental infections 
in both domestic and Canada geese showed 
grossly that the parasite occurred throughout the 
small intestine. A thickening and congestion of 
the intestinal wall and an accumulation of green- 
ish mucus accompanied severe infection. The 
time required for the completion of the life cycle 
was nine days. 

Studies of tissue fixed on the last four days of 
the life cycle showed that the developmental 
stages were most abundant in the anterior por- 
tion of the small intestine. About 144 hours after 
inoculation, numbers of small schizonts, each 
measuring about 13 by 15u and containing 16 to 
30 small merozoites, were observed within the 
epithelial cells of the tips and sides of the villi. 
About 169 hours after inoculation, numbers of 
small schizonts were still present in the epithelium 
and numbers of immature gametocytes, which 
occurred singly, or in groups of 2, 3, 4, and 5, 
were found within the epithelium of the tips 
and sides of the villi; some were also seen in the 
tunica propria and in the necks and fundi of the 
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intestinal glands. In cases where the host cell 
was not completely destroyed the cytoplasm was 
stretched in a thin line around the parasite and 
there was no hypertrophy of the nucleus. How- 
ever, in many cases the host cell was destroyed, 
consequently, some of the gametocytes had 
moved to the basement membrane and others 
had penetrated into the tunica propria. Often 
there was a clear space between the parasite and 
the host tissue. At 193 hours after inoculation, 
masses of developing gametocytes and numbers 
of nearly mature macrogametocytes and micro- 
gametocytes were present. Microgametocytes 
measured between 29 to 37.7u by 34.8 to 46.4y 
and the more mature ones appeared to be multi- 
centric. The more mature macrogametocytes 
varied from 20.3 to 23.74 by 26 to 30.4u. At 
217 hours after inoculation, masses of gameto- 
cytes were seen along the basement membrane 
and numbers of oocysts were present. 

Prepatent period.—Nine days. 

Hosts—Branta canadensis (type host), Anser 
anser (experimental host). 

Location.—Throughout small intestine. 

Localities —Pea Island National Wildlife Ref- 
uge, North Carolina (type locality); Seneca Falls, 
N. Y.; Seney National Wildlife Refuge, Michigan. 

Type. specimens.—U. 8. N. M. Helm. Coll. 
no. 47605. 

This species is unlike any of the coccidia de- 
scribed from geese and ducks except E. nocens 
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Kotlan, 1933. E. fulva differs from E. noveng ig 
that the outer wall of the oocyst of FE. filva ig 
pitted and transversely striated; and a lange 
polar body is usually present in the sporulated 
oocyst and the parasite occurs throughout the 
small intestine. Kotlan (1933) did not mention 
the shape of the sporocysts of FE. nocens nor did 
he state whether a Stieda body was present, 
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SPECIAL ANNOUNCEMENT 
INDEX TO JOURNAL OF WASHINGTON ACADEMY OF SCIENCES 


The long-anticipated Index to the first 40 volumes of the Journal of the Washington Academy of 
Sciences and to the Proceedings (13 volumes that preceded the Journal) is scheduled to be off the 
press in December 1953. It will be a book of about 275 pages, well printed and bound, in the same 
size as the Journal. 

Every member of the Academy, whether or not he has a set of the Journal or the Proceedings, will 
want a copy of this Index for reference purposes. It was prepared by Miss Mary A. BrapLey under 
the direction of Paut H. Ornser, Chief of the Editorial Division of the Smithsonian Institution, and 
is published by direction of the Board of Managers of the Academy through its special Index Com- 
mittee. It indexes by author and title every article, abstract, obituary, and review published in the 
Proceedings and the Journal down through the year 1950 and is designed to serve as a ready guide to 
the vast quantity and wide variety of scientific material that has appeared in the Academy’s publica- 
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